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Tractors 

Skid Engines 
Threshers 
Combines 
Windrow Headers 
Road Rollers 
Hay Balers 

Silo Fillers 
Walking Plows 


MACHINES FOR PROFITABLE FARMING 


Middle Breakers 


Sulky and Gang Plows 


Two Way Plows 


Tractor Moldboard Plows 


Riding Disk Plows 
Wheatland Listers 
Ridge Busters 


Wheatland Disk Plows 
Great Plains Disk Plows 


ERMAN TRELLE, who recently 
H carried away both the wheat and 
oats championships at the Inter- 
national Exposition, is a modern farm- 
er in the truest sense of the term. He 
has the scientific knowledge necessary 
to plan a successful season. He se- 
lects and knows how to use the equip- 
ment necessary to carry out his pro- 
gram. 


Knowing the treatment his land re- 
quired to produce record crops, he 
summer fallowed, harrowed twice in 
the spring, seeded, packed and double 


}. L. Case T. 


Dept. C2 


Marsh Plows 

Brush Breakers 

Spike Tooth Harrows 
Spring Tooth Harrows 
Disk Harrows 

Orchard Disk Harrows 
Clod Crushers 

Grain Drills 

Corn Planters 


Cotton Planters 

Cotton and Corn Planters 
Manure Spreaders 

Listers 

Walking Cultivators 
Riding Cultivators 

Sled Lister Cultivators 
Lister Cultivators 

Beet Cultivators 


harrowed again before the seed came 
through the ground. 


The sturdy strength and steady per- 
formance of his Case tractor enabled 
him to do all this work in the limited 
time permitted. Because the tractor 
required so little attention he could 
concentrate on quality work. 


Wherever more and better work is 
demanded, there you will find Case 
machines. Their reputation for effi- 
cient performance, economy and long 
life under all conditions extends from 
the frigid zones to the tropics. 


M. Co., Inc. 


Racine 


Wisconsin 


Grain Binders 

Corn Binders 
Mowers 

Sulky Rakes 

Side Delivery Rakes 
Hay Loaders 

Stalk Cutters 

Field Tillers 


Cotton Choppers and Cultivators 


7 aaa St, ol pe ee oe Py 2 o 2S ood et aes ies, bona SR eS 
pS EY oe ahah am ee NE oi eA | tn cuee coe eS Sait, Somers | RR oy : ae * 0 i area oh ness Be Ege. ieee: «TE ae 
ey I te mmm ie a ee : Pe Care eras Pee oe 
Ss rile gems SEMI 9” Tenens ERM Pets! ie yee and Ss ae Fah 4 oe ane ice Neca a Ca 
ae ee ig as ca als ates ee eae eee F Sahat Wee | gh eee = Sag > 2 ea bi Lo ee ie, te as ee 
Sal oS eer eine e ye Gy Pe 348 OC LES See 2 Sea Rm Sa Bae Pe 1, ee oe ee ta ee ee eee. eae Bo ce ia 
ail oe Rie eens 
od 2am ee ee 
Nc. bar ee Sp eeneatres se 
ms Basa SNe, vee 
.§ ey Se Fe i Nae 
it a eee a gl eee 
nat ia 
Aa kt ‘ee ee 
Best an oe oe ee 
et Dh : 
ok bie ee 
eae a ee eS SSSS—hhDSov>s J )+, ers Bee: 
net eee —S>>>>======aa=a=BDnB>>»E»™»™"™~EH™E™EE_——_—_SSS =  h Lh h»™"Lh™"*™="»“~=S=h=LLLhLhLh>pB>DB>=BAhna@a=====aa@a@=@aS=SEEEEE==||SSSSSSSSSSSSSEEEEEESS== Ss eae 
her sie fe OO Eo ee ae ae 
Ape | earmay Peace st i] aie fe eae 
eaters | | i} - Faxgtact See 
gs ae i} © ye. aaa 
ae , | PBR 
a aaan Me 5 i} ee 
et. ORT Ss | a cee 
es Paha s. il ae 
SS | me ee 
ae ee l ee aes) 2 
Bee | Lo ae 
Sree tess. . | mek oe 
Dae zn Bes I} ee ‘ 3 ae 4 
a ag i] :  Sanhiga 
Sciadeentt Hi ao: Peer ee 
peg ht iaritees | a ae 
Ey cna ; i 2 ee. ae 
ees Hl cS ais 
Peeeae ty j iH t a Pee 
oR il ap Peer ee, 
a aeee Ne | a ESTES. 
Ps , 4“ | hs Pos Lees 
“ie 7 | ae pana TS 
peti ea A ? i Be Sr ae 
a ~ . . ‘ SPE Fol 4 
Wears wins panetpereemiadiees ins Rien ee i, ie eee 
aE Lr aA Restrnt Pn one fs eer is cugm iain tlie irate. ee ne o | i {oes 
Super: ne as mune a oe , a sn f ave eee ect = Bi panning ii = ae 
ae MB ii ait ei hati ji Spe AR ante n no. ; tS CARSE “ OS io OBE I ee — pee Ee | iW :, = cearee 
Cree , a ene meee, sxc aw ee il & Sas 
Gaia © aaa, ie 5 = SES Spe ‘| Seen ee Lass Te - pa Wise iy led il = pies 
ire bs ete : e. So) mmc ite eee IC sat a % ‘eu ae ‘>in rie Mee eR pe oF haan’ rae 5 Ft || 2 Sas 
ern > ' rat NEN Fat ans Ne So oe ee ee ee 5 ral | ae ar. ner ag eS I ae oi i} Stee 
er a : Bs ee parerer: sear on de Parainn a acting hate iin Beas coe SS i A Ce ram, eet Be é ia Sita | a as ee 
aes oS OM es a ee. rea me 1 ee usc Po Sey ’ —- ; ¢ Praeere: || We Fie eae 
ts, ee eo eee re) | Me, oa = | ie 
Ta ae tee i. ee ome SS Et ae a, ~~ .' ine TP 6 ag 2. Mey ‘ al Ps Wiig ee po en all eee 
se S ee aN fe % ae tte y -R eae wpa ——_—=.-—«X3WEH’ no OO ie Ce ele Hh “eae 
pag Ba ay bor tots. +. | Rigen eee eet Cee eal 3 cee’ ee ae — a ; res aN eee? * Piet ae 
ne ee rie Vote ee NAM OSM Se ae Pe ae Se ee al | ag 
ae es eau ae cae cer | ee st | eee eS DO ee ess, Bie te ag Sty AN | a 
Sig een | ee | | Reawmealel gee ea, ae | 
Eee ca? ae ae i? eet oe ene Ceaeee a fh. ST" 4, Teh 8 ie > Pere i ‘3 if ‘cam. .'4 [Pap ont Hi x ERRAY bo: 
tae ae es * heen ow ih TF ee 4 SS At ald, = mY 4 a pe ah at "ee +) bs oe #0 (eet 
ae ee SERS. oo ee i WEN - ¢* Sie ae aan ee , ae Pat ey: ball ioe ee ane de 
ee ee aes por “Bie ey ere eae oe | io 
ae TE Nae a th, a PR 2 Ver | / 
eed t a - a tao a. Soe + 2 *] Pe, , 4 ? ‘S 05 Ai , a i] ah x 
tage Castro > 1+ eas 2 Maples “eet is eg aa oe hes ae p “ih, rat seta va} Aris “Se ey ie || ‘se sia’ a 
ie eae: i a ee ga ae a a cae ee te a gta? he Ee UC fae Leave os So Gaal re, are it} & . 
' Tare i, 3 ee Ss ne ee ee cement! Ye a te eS. * on, i 4 - Cee: a, 9 o + s i: an 
ee eee CMe aS Rees a? ae a pe ae te ed fh ee wis Pieme’, 4 ne ty kG fi DE boy if Re tPA aes iF by 4 aS il F oo 
Raves So inee 1. EE 3c pes ee eo ae eat Fs apa = + ie od AW? iat - ‘ AF ag ae AL fie “a ¢ au oe a ‘ ee Uwe Wee 4 
By ae ale St ee | ees tk Tee. (ES 5 AT Ph By ghes Pe +4 ye eg j __ a PN Ei hs be Lae | . aa 
rar Steers? ies oe my i Des S20 ns OS Oe er id Pes ‘bik Ely, Ye we ae fF AY Pad g BI: ees 
ey a a FCs Ae , ey: aa ae ba a gar Pt 7: a i ij be ay ae U ae a Phe Ht go ipa = 
see | ORS Sita I ie oa gens 3 ae oR IST MRL hae A” ae fae @ Pi eee as ET Meath i . ‘IM * ba tres 
ae ee es 
er Coal Oi EEOOEOEOEOEOEOEOEOEOEEEeeesesesesssssssse_e x 3 ey 
bce ot ‘ ee 
pay ea ee 
Yeo? ee es 
Be ssbcss) 2 aaa 
; e : < F sae J 
Pe oree = 75a 
gt ? ee 
MoERe eS Seem 
eee a ads a ee Sa 
eee st ee B Pacgy ties 
Baal te & See 
oe 4 4 ws, 
tthe. > eS aerate. y= 
Pees 2 ec 
peianowey: SB aa 
rset i ee 
ee es S & ichae 
ete: i. a Oe ee 
iets A gs Sy eaten 
co gat eee oa e ncepnare 
cee ay Flos a = Dee 
WR ei eee? ee S ieee 
Coy ne Bid ve z tices s 
Sh cee Saas as ae & Lene. 
Tee aE ee ages. + a wae! 
eee ae ve Sexe tod 7 Fi: Ere § 
areap. yee pater ee 
ae Bx oa o a 
iPM eet a ae a Sere 
PAS se ‘ ee q " ote ate 
era : OS , oe i ae 
dey ad an Be Se ee 
he arth 7 ey 4g Pe 
SI pote % ; oa CS ps 
wee LaF a . _aeaes 
ASK & ' ie 
si By oe =} fey be | & Peta 
Were § Soa 
2 ere + ae 
[Sette a ic = 3 oe ee 
Fe Sees : oe By 
pees eae 5: Bo i 
ork & i 
sitien & cchaie 
sophie. i: fecae 
Aiea Sh Bi care 
Be tat P oa 
Gee. ? tage 4 
ae “ aes 
8 ee Pras 
Benes k= > 
Tee are 
a 5 b yeas, 
eg PF i ge 
veg” es Sie sind 
aay E aa: 
Ser ae ake 5 te —/ ie x ape 
Saal: Li eis fl a oes oy att M es apy 
ew ; eet ht aa, ie Oe ) le i } aS cat Pehes  eyak - F 18 i 
La s ae 
te aes g eae 
ees c2 " tea 
Bens gs eae 
es ze Boet \"; 
reer J & “all BP 
i a ® ey) 
ba enemas a fs if 
ue ss in i Bias 
os _ a ed 
be 
EA Sone : - rh 
aera S 23 Be 
a | oie 
ec = Pie 
ral ey yp. fe a; aye 
tea: j ‘ pee i 
ie Bes 
2, ee s ee, 
on En ie * beau 
«; ves: & ae 
an? eae 2 ro 
oe meas’ % = Ps 
Pe, 4 & ae 
% ae % a 
Pca Se mt aa 
fh eats a ey 
aoa ; ‘ga 
if foes 3 “( 
dea 4 Be) 4s 
pear Z I. 
igre ee a aM 
Aru Ae a - genie. «8 ¢ Tested 
Bae , — we 
Sac eee ees. | ee ae ene Se eee ah ae ree, ae eee ae SENT TIERS MERCEDES 1 aogier" sta) OO tne Bea ‘aietee* 
wei ha ae ee) SEIS See aie east te “ee ae Mh GRA e pee Or kas Rear =| tame” Beg mets Peer ma aa Cea Relea ce el SM ee Se Serre 
eosin <a MM edie Bes a F 7 pene as Bea on ey ite i ae ge 5 EW Sali Disc n cyam ee |) ea Gla mel ie tae aL. Maan, 
Se ks eee ae) | aurea SS See See: ig ae tee) DIS Eo airs ane a ae fee lee Pm eC Sed ie ae ger, Seg a. 
es pale rhyme on seegtes Sag} og ~ os pee ane Slee eae Mey gee VE ; Os TRIMS tan cntabene alg cata ag eee. | ee ieee a. 
po eae cA oe Aimee, * Pp res ee eet Te en Oe ee Py * et EA ae Vee oe se he Siete ce ee gr. a Rea ee > = at Se 5.” Aer en LAN ON En Blea feel ee i at ue Sia 2 "a : We err Se 
oe eee...) eee ee omen pe Re ee ee ae pe | h f.. ee aga | ry Oe Ae re ac ae 


ca 


SP en tt 


2. ae, SoRe |S > ee). 7 |) —_— eee 
ees <n = t Sol 0 ies 7 me awe meg DU ae i ee eee ee ~« @ ka 
_— a. sae a || en ei ema ere i oh eS pee alas 
He cs ce ts ee! Recs. ee ere eae ae as] Soe ae, pla ee es ae 4 ; cits : 
P eee eS. ae ey.) bees. . STE Beers Pn tay! eee to ee rh Ee : : Meprue s Mike 
‘Tae eee fp og it ee nae es ee Get, ee sce OTe : Ake ; fe 44 
gies ey Brest eee aR ates nia ie ie aie oa MM Va a cer i A el ‘ ht oe ; ie . 
9 Se ne! a Me aa ete cre, We RS ian eee Cc ri ie ay 3, ws Se Pilea PMY hf ih pa ue . Mi ae ‘ , tah 
2 A asl Meh Shia aa ois Sone eet te Pine, cen By Ms Ne 8 We ee he 4 aay 1 t he a) a y 
ae oe OF ii eM ee me { ee ; 
ge Stra at ea re. ash & 5 es ee e a et ec eo eas A _ : ee é 4 
el i aN Tak) th ae aa 5 * ee OE es eo i ee bo. is hae = ae ; aa 7 
aa ae Dee Oo) ea a VD an ater Ne. Meo a oe a Bo, pe le Lape ee <a . 
ecu ee cs ee Poe me) a Ay et eae ae ee ear nice F i i tees : ; 
ee ae Ca Er : Oe sh eee mee Pen Oe | Fee yy ctu f ts ae tie phy " 
halite S|. Cr sg agile ea a Sg a Mee? | a ie ; ; , > 
eg rae tee ee Bt ae a Ve oo ae Re dae ; & : : 
«|g Shee nae Soe. Bo eee | Ea, Lh ais eee lee a Aes . 3 
Nees i aN " od ee tn {eee ae; ee a 9, ae eee | hee ag es eA ws ¥) 
i hi 2 Oe IMmeN cee ’ ee | eR CoS | ae tigi ose oO aig as s Reng , : r 
SR Sai ae ey i ates Eh pe re | Se <6) Seamer poe ae ¢ id ae A MV , % 
aac. Soe a ys ar eR a Die ye te ars. eee : 
ees oe! tt oc nes : 0) Se = as * ain” = eerie cake © <—eeee. = 3 
Z 3 aa Ae es * ae ieee @ z WE UME Se ae ” dade oy ee ae Se 2 : 
‘ ee ae Bets: i ae img ona Ue Sag aes Se 5 et ere haa Pt eg Oe 
iS: eas Set? Cae eile SRO?) “age Taree taateh & :. Pr aa ARAM rk hs Sy 2 $e 
3 BE a z SIIB, SSRI Pe RIS aie a car hs, cp arate 4 es eye (soe eee % 
aa ee : ES Se So eae eee si sD Se pte Bes (ey 6 egehe é 
Me Wee te pa ek, eis in ee i. eee Ree lata Sea " i 
Ee ee i ae a eso Race: i a ee ee ig MaDe. con, Nee a : : 
a oO) + Seen ee a ae ae Ree Bch eee, J ede eee eae Bri a es eae : 
PG Si eS MRM oo Be ty. Se, an ae oa a Sa Se fata ory! i or 
Slt ee es te Vath) ae Yr Se ee eee CAS cee eee en's : Se) ae 2 ae i 
ee ae ce 253) mmm a SE TR SRR mae a ll ie we ; : ; 
Re ee ae 5) i aaa a Lt ag aN me Eee a cae <a i fee Ces p 
Ee! RR MMS ADOT No, eee ey ble a io ee ad See See) ee a aes ai =| Ns rer 7 
Se aa areca Mie, 3 teens By ae edaemeae aa 2 re Bie? aagor am Pe hie ‘ ets : : d ! 
4G Me Samana Heels ok | ee een A ra | a a 2 ae 4 Ee Sib api a . = 
Se As mee ee ain ea oe | eee 5 mm 2 2 2 ee Ree : ‘ , 
Fat aes 8 ies! ao a i st WR eget) ts eae a CERES ea ea” tame <i , eee er gy a 
RC Re ss aye? Spite aa bit Rego ee cae en x ; i oo) Tie f ; 
ar ae 2 PSS cae ore PO oy TENGe Ne a she ea ae ae See ee 5 aoe teal 4 er Sd ae eae pe! ; : 
ee ee er Bos), a ae lel (gop al 7 sae SP i pe) em “ 5 Nass \ on nee co é ¥ oo q 3 
2) (ae ai ae 7 eats Sera. | eet ene ee oes rah ne ae ee Fe io at ee 2 | 
a Bear ae ree oy Pr. ee a aes a : OMe ae Pei is take aor , ; 
ca a pete * pe cote ‘ Ber) 5 I VE |. ne ie meat ’ 1) {tite Oh a ate Aan amt 2 
y. ee a J cy f : Lise DH SAL ease ee ice a ee ae es ae vt Ene, te ee iy . a 
‘ AW )d a) ee Roc ek Re ae ee Ne aN Pies th Pe eae i ee oo Sa Dies a y 
Derg ye SS ier Ag ys pala meet sa ert gi oe : ng Reis a) ore Rees 4 ee fe pr. r A : 
F aie s f: te taal ; Sirens ipa ye Ae eye a ieee © aru EPS or a ) Meet xen 7 ‘ i 
* Po bey iam, eae ? Bair Seay ya: a me ee anes ee geen ye oA : i . 
Be aaa es ae ai Cota 1. 2 oe >a ae fs een = Fis aod , ¢ 
Ol Plian: Tape aarp ede te SE fia fecha cy >, Maem . ‘4 jal, Gasheevee tra aaen TS) oe ea a . % 
me pee ee ae ie eee ey Me : Da vii So ; : ' 
ie 2 SURE RR = LEGS aS te Sm it i ae Demirci = gee ae eke 
ie Je ade ah - . Se oe ni Sued) et ae: pear es tS Ds ee : 
Bh me Bie, Ne) Geycviaes ime aGiaien Pa ee 4 
fo Se Ala te peat as: shen | cal eC iia a A Se ‘ 5 me : Hing ; y 
Se eee: Beas: SR earache honed eee. SRM Sea ree ea 7 
&S See 3a ee SI I gy) Se A aaa - ee ’ 
i Soca Bs i et SIE 0 RRS Sc eRe eco Cr olen 
ae ioe > » aa UN JS 8 MRT sg aN aa te : ? CS eee ae . ; . 
aoe laa : be Pier. ee? MM NS og hE ite) ; <. Ge eae - j Ar 
Fe Bats eh) {ae ae “ee Cy 2g eae nee, id lat “ pay ; Me SO peeves per ah 
ty eh a ae : ioe AI fo 4 ask ee Phos Ope oie in Rig aaa Bk ey ee ‘ i : 
he hats ot ty ¢ pS ETS oy GR OS eae al aa eer aa) 4 > mt one aa . ; 
a Ja il tr not. ca es eas Fa a Be a3 A ST iE on ugk ne Ne Cer ey a aa aa a8 ‘i : par 
é i.) ia ag " \ Stay ee es Wn init: Or eee ays be ea aa ‘i ‘ oe cht Fe 
i ea oj | es ae Mee ecg CMP Sake N ie | eae ites ah h, ie te . ; , 
. a ae a Se Pee Foi ces ee. nae tent rs _ ae) e ee 
x ae re aes c Be Sos "RS Se Se ee eee aX oS em the aay me roa 
ae Tees ae | TORR US SR ig Neat ee nee a eae Ba 
3 ae ia s on © Sa Sat hie i ee Fhe A ee SN ert ae Pigrane t \ : pt , 
—— oo (ae 7 eae Bereta Wet ueres erir ny ee le so ‘ma: reg ‘ fe 
ie iit, ae . . ee > a ene MR ee Amery oboe AS Mok 1 F : Sa 
‘ & a ieee | ete 3 OS ERM ee NeeeMbh Sane ls Cy 0) pe jee : 
Ey eR aE Se 8 cok OMe ec eae ene me hea I dias ven PS : a an 
aye cs Ag a Se Bie ti “ara eae Fiat A as |B ai ite Fee he Bh eats oe ee ef ae re 
Pi earn ins - tat ae 3 -et aoaaa cen ae tie Rea? as Ses ORES ER) ae ri oe - 
na See eae yee ad 1 SRC SMEG eee CG MR chair ata ey beg SK eo SO aes : 
“= ae: es 2 b %, . aie eee a! ee. Meee ec era c an Ly mie Sg cae 4 pn Fe oll 
: as an < a ee ae ¥ a UN te pie aya ye i ets an aa sal 
te we ed ol ee et HE, eS  Saiee Rat ee “pec Neamae dean jae. atest as 
; Far ay aoe | 2.) ge Rais Vea pte, ee Meee ner oY he ae eer ate NGM aidcke a a gates ’ 
% 4 foe to , ies ot i PROBES ott mie Oa Rt ER eS iid eg Re A cae De eaa eee s ga 1 : 
BY pre. es Pm © ; Ara: S.A Ss OMe ee ie Mee th ue Dn fey si" - Re P at : 
ti 2 Bean ee aes ae Cee A I aie aie eae fe a Tedder ot) ‘ ere , : : 
; See ek Ot aa oo ea Say eee eee) ems Mier ake yee Tere to ee Tea eek aR came ee ne 4 - é f 
B ee ea eee as Ge ace 5 aS Mieka: MGs ie ae eee ae aa a me te, : 
: ea ahi sey? iy alana ale mit ee coc MSs ge. ac ae aa er tiene yee sO) 2 es dat Pies er 
a yc ATS. ey Pie " me ee Se area a, a ci iy STE ea na a ; aa A reo. 
8 SRB AS Oe ir Feige | Tee tty ee Ae i a he | ier te 4 ar iil et . at : 
¥ Roa te a ; aie ne ia ge ee, “acl i Br st n 
a Slee oe ae are : ae BEN ny iseeatiee "8 emma aba? otha ie? yale 8d are ‘ Pah 45 i 7 
BY woes Te 1 a * St 3s Stay Ss Bes) eae Be Me : 2 ; i 
Poe eee Ee eg a gt fat 
‘ ee en Bis E 5 RRM ee Pe Pike's a1” ialnigs Naa etd say te di fe 
., aaa) a "ee Ba ae (pad ema A age Ea t eo 4 § , ee. 
: ee ee | ns a ae ; ieee erg. Oy aoa i; j Nae ne ‘ ‘as 
io See ae ae eA ser ae anne eS ‘ ae de age 
oS Yr  « “a qj Si ie Mat) * eee eat 4 ap Sp 
ao ie he Ree reser e | c S eee oa P Dae ta: ree 
: ‘poe ‘ oe a. +, CRM St ae i: Ag alesis gt in a es oer Shr ade ak af E ae Nf 4 Oe 
ee, ee ag eee) eo eget ee | BE pire gen i ie f i ‘ 
2 Reyer mee oe Si 324 Es), see Seeeeeee, 2 at ae 2 Oe ie by ? Prem i 
“ mee Sh ee ae st aes aa f Re ie a aa reac Ac: Be oy aes: 54 ‘4 
ees tei a eg ee NSE ai le RR Rg a ae * No ime ese ro ‘ 
* eet i Meena Boers <i eam PC to, ace eee, 8 Se ee a 
a a eee Ree ae a Re ae ee i ey eee ‘ f ; 
ey cero | F ena ss pee Ng \ Buea ak ikem ies i z J ene j " 
5% ee RES OG ae <n aE ee re Se Made ‘ Pe ‘f 
ee eee PGEEMME Dk es hse et ae (ie ae ie ie 0 So ae ey 
& Pag? ae (ti <n a: # Pesrseleng eas a! ea By ene. a Sed . aa i he ? ; 3 ‘ 
Be Aap Se on eae as . _ ED see ar em Ty. cate Vie. : Fie Cac ae ia f 
tee es ee i gee le aS ee | i snl 
= ; Meme tt ee ee A ee a Ae id RAM. ie : ee om F 
Ce a Se ea y Riel cise a RA on 3 Lahn le 5 ' ie Mat er ; : : 
Ot em Lag aaa Be a ae at : Se rs nes ¢ E ; ny 
Bee, Ic I ake RG 2 ae ‘ : i 
8 : igen , Seana | 2S ieaeeaae peer Ga a ae Se ane ae ee ae > : 
in Been Gt! : eed al . > Renal ie are eee Gaeta ae.” Be, ae ito he ‘= ie a 
meee ao a Saal Hee wel sae ee Cane ae a aa DW: 
is ep tt: ste MS Ss Ses ae ae eae, ae. ae = eae eg es TR Nah vay ‘ 
a ea Gaee Gierh, Ge OR a Oe > pO ae ae AS) Se ee Ta a ey ) 
a, ae Be ces: mo ‘ BP et ee ae PPM sana 2 akg alk. ieee. eee ay ales : 
Be ACR sr 3, eae eed NERS As ch ea a Pa ia ae Ce ly pea he" ’ . " -* et 
= a Re a ea SE 35 33 eine Bie tee uh ee ae Sea ; Me : 
i Rapes i semen =) Maer abe, 5) Sao ee Se al ae oa BR ee A ge al oe ar Sit r ane 
AE es 2) PCR Ne SBS ee i joked ths aa ee ie ieee sie ube ate Ei he eee i ee trae AND ‘ 7 ~ hems 4 ‘ 3 
Fi. Ry Vig vent ; Rasim tite Saag: i Se naa hel aka Sage anen stk Ui : Tie 4 ie 
& jena Jaap oo CARRS SI oR Be A ara ai 5 ie Di TN eel ea ee se ‘ i “ 
f JS oe Baty Sates Be Win 8) ae cae ne ae beige ee oa lament 
cle ee. oy 1 ee : = 5 Raed Cee la Ne rowley, wa A i Ee ee get ae e ah espe 
Be pr ou ise 4 Reet oo sins » [ge BL egg 2 ERE cle, a a eat 4 «om : ees Sa § 
& A ee Puta as Mee te eee: ae ee Se. emer Re a Be Bek ; ' : 
a Hn hee ae ane She sb ) (ilies tied Ea go Dee he eget ic ae i z ; a a * 
7 See Rie icc) dS ei mie aaa ge ee Das 3 A 
a ae Peet St Fe ee )  Reaicr aaea : 3 { : 
g ae ar 9 eS od eee Ne et Saat Sy eae aN 6s Ges. a i 
: br a ae aes bee esas | Deine Seem | Pee re PS ae ie * 5 he : 
- Ua ee oe he | ae CMRI ss | Sag ee ea are e r 
; in eT eS eG aioe oy VOIR meagre Sb SaaS ae ce ; 
(emis a a a 2 emer ee vie F ‘ 
«eel gi ee ee EEE eS SS bation Yt pees. lei aaa ox ; ; : ‘ 
E aac iets Sate arama ee eee cc st SR 3) . a pene a a r 4 
‘z eRe =. AA ala ere ie ape yas! essary Meese EA <email = a 2a e t , 
4 PUA (ce het a wind 2 iy See rg ie, BAL 5 a - eos at ot Rai) Vat % f 
a Eine ae 2 i ry ed Rati eak, Ek ea 2 rr ae : t : ‘ a : ; 
‘ (SCS Es Seah: ead REE See gy aap oe ey Pe ae wel are . } Pye: i ie te 
‘ 2 i car. SEC USB ae Ve a ON aaa sj bee et x 
i do eae a oy aaa la ok ao ~ aa aa : 3 . | 
3 he ic egies he ea Ry ae ogee ea glide Are ae Sie 5 
Sh iad ae a p | ES =v (or. Se ee I \ TRS eeptns ; 
' Sa en OPS eae f sp | BLE he 2 ean an Dot Tel een x : 
: Fay BEE lr eaar eae ) * ae oct at hn ea Jae TS Neer oo t < 
Neem na ae i tis , ee Le oa wea, CNA eo eke =: ss 
z A) alls eet i to) ay ee ACE UEE FL PORES Canney gem Uh UE ) : aan < 
= a a ae a gc ~ ; - K “Ta Bi le se Teele gle ea Nama + ae ae . 
: Tee Gloria RE aie ac Mer, A EC , . - 
ce ie or abid ieee | 5 ete eee heh Se BS aes Woe ; : ‘ i! be ereb ay sh : 
Bi peek. pare eee | N55 Se teeta. Speed et ee ee i H Silk 
4 i ee a : + BY ad sie 9 ec aa Gy hy aes hgh tate ee Bi «+ CNet trey sgl Day erage : : 
Sg fae ae 5 7 © ieapraen > Peet eimemit she ke ett ae ie eo. WAS treat dence eid ; 
} ia ks OO A el ae oko es ae EI ; St é 
ty 2 iis be sae oy soa t ike = aaah ae aye Gh bi ie Vista ea ieee . " 
Reece 2 RE AE a enim! (| Sane ae : Kcr 
Paes 5) Pa Tene ee ee oe Ras. 1 Sipe oh ‘ tg j 
: ah i cr ee ee ee. ea een Toe bs a * 
' = eg a be Neces RM penn. ipa Hi Rial perme ee A. lect tami 20” ah ie iad ' ir é i 
oY ae cere COR ae « 7E ee okie BAG ie Srey Ms aa tees 2 hen ie, " a ee i 5 
ON eRe ete Reger ee et ee et SIM) eS es a aap ae ty cae a fay " 
j Bs: Ah Maas Se ay ea AS a tae ae > UN ay: tes) Sa Cea i 2 = lye eee : 
Es Bia a & PGE, ait Pe ia PEE tic ee ee ae * 7 : 
b gs Re bo. i ae tae Re aay oe tee MM ec ars ale oe ‘aa ee 8s atlas ra 
i : age es sit is ee BN . ae ir s he ot seta as a fe! ae if a aaa ; ae ‘ qe See - ape, 
y Roy ae ek | ccehe Re TERS RN eee ae aes Me Fane ; wh ; 
“ Race) wa a i ee”! rac titer” Sosa: BES toe el pe a a : 3 "th : 
peels Ae ier a , Saar ee aa TSE. NEE nee gear | ST, rian 4 2 ah 2 ne 
a Soh aF eee o's ae an 7 i Cee Mn, See Meant as one a ci 2 er dae é 
% St ee ae E, Ay ety ot mcg orleans ieee. ie ihe ee laa ia sth 
§ 2 em BOR Ee. Se a ase as 2 em, oie: cre tea Ree at 3 , 
bs ta) a Bete. es Ps SB. Senate aaa Bae - Py IR a e's MN atte See kat y oats ie ae 
a Seven ea gis) eae ae nei CARON ity Palviel agi ete ee : 
e Tas > aa ii iene eRe 5 Se Bp ne Pa ae So ies te, 7 a : ‘ 
g oes >" ee es ; S}OERNES 7 | SP >-°9 RU a ¥ ee ou. 
hs pany Para Bees: apie i See ee root RC 2 wil c 5 ies 
: Boe hee re Se nena Ro aie. gil eS , : aes “ 
Ree he B= i ey ree hee | San Po St Nae We p : 
: : seo ges TS aie S. = O aRakea eas eigen DES ep stars Bethe : re 
( ae ‘wes nit ete guage | as > hee) a se ie i ; as : : s 
Ties I I oe . bine re 
a ‘ye #4 ane? : i Slag ae eee x: eget ee a an dh eet sy : GRY 
ia td da ay > pia’ A A eS Ps | ina a NO ys ot . po ‘b> 4 rr ‘ 
- a Sas a ea: ae OF ea a oN ola a ame ED pee i pe tid 
2 p a Ree eet i * Beit ae eet >) eee a are , ede ha + te ae i r 
F a 2 : ate Be euamete 5 AIRMMSL A g at ae eae 
2 Cae 2 aie Re ye i aes) aes ya TER igh" Teta “igh : 
pee) >! Sg ae eae a > a Re i a" Re Fad eer ) as ex 
i Ae aaa Bene espa : ae Bee cet oon ea hats r gs Wx (a if 
z wf h + Se ol re = be ae ei ae Asa Pe pee Sebi . Ae Daa 4 
EP mek \o-. > ae alr IIR i < eit? 6 ee ts ampeee sees } 
% aa 2a al CRA RRR:  Toden es a I ps : re |: 
g Ray |r. aoe ; a le eae Coe it let Bees: 
‘ 7 fata A el | ie Peg ge ae ee a Pierre pede - sale oF j 4 . f ’ ° 
a eS Hae Te ea | Ue arma Feo > A me ae tai roe Vaan ae : 
“a ot ee an ot! aa (eee |) | a JL RE ee, eae i i 
j RR se a. ee se ee a nd selon eal ; ‘ 
a ave Ps ices) pean 5 ee) mere GP ae Bigetamale Siler SS, te ; i 
d ‘3: : ey. ; t hs NEGRI 5 aa aaa Lge eee weg var eat ; 
3 Xs er Ge 0a a mn iS SRR aaa 2 gee el, Yankee Sod, atv z: \ : : : 
: 3 ry iy Re ae } teens eat See eae Sete Bah aloe cone ie Conga i aa ey I 
= 1 | areas : EE ae aes ea TS ne eas Silage oar 7) Pon ae ; cD . ; 
: > ee ae a es ea Ei : L Besta, hy Be iN vege Met Nila), 2 a i 3 
% vue mar. Sul ~ eet ao CORR i) NM ee YAS Ny Peller ert Cx gears ie) iN ong 3 - 
FE Wei: oe i | dame aaa” AIRS | BET ae Mesa Bs en a eo ate 
SV cc = Re Me So a ec. Py a ee tee te TAS Game tenue eis  ol in biae ; 3 } 
Z deka ity). eh, ek ee Recta ere URREE oA Siig We st a gt ay fee eee is ; ; 
s pi: Yee agek ar aatcaaee » Ce 2 Sl ee et pee | euler NN a hte Meme ee erriee 7% el oi hy hy: ‘ 
ue TN Ae c. Relic a ied ie Mas eet hr gk ee Dee athe A a Sea a Set : ; 
§ eae eee Bg ae . 1 (ee tt ae i Mee ge ee ake, ben, - ot Rs Jb eal Ate ake Fae ta “ 
‘ ; nS Se Bel ee apt oy RE i a ee Bek Gs oe a ee oe © , 
‘ >. cel heat es ae ea my. hee! Vee a 7 1 Meee en ee! 5 ; 5 ‘ . 
4 eee ee eae 25 Ac, Cae ee, TY PR iar 1 Mea ae eye ; 
" aegis ea ee a eats tae Breet Bes Meine ang ht arya vba re S gaa Ag aie) a r 
bs eS a" eee ni | ge lee ale rat = ie OS oe sulaule hearse i 
| as a MG Pon hs ears Se ae BS Eee ob a 
sa ee iyo -) Beata 2) Ghar ne CS sage gal hice ea's iS i is a2 : < uo f 
= ae eu 5 een re. ees. Re a Bee x RET, t ‘ ¥ 
e ay Ge ee {AR Aik Ti emeeeee sae 5 : at gt : ; 
a el i ol ios geen ees 2 Che ter oe oe — . Mi, a ; oe alia “ie 
‘ ee oo ae Be. - ia ia ia | Pc, SR co ee hag 
& Bee Re : es ee ee re! eas | as Lae. 
* abet: Sis deci ane ae BON 6! Sg MR ND AS A og ames | cis ( ie ; ; f 
, Beis ic err es ES ae) sy ORE ASR: SR ye Ware, RE 4 ae if isi ' i i 
ia Pig ay ie ES cal Steere 2 ts, Cent ee! ‘pe day 2 ; HE ; 2 
PB soos oe a tn i a gel +. aie Ee CO i Re ey ae eas] ae b gy 
j | ARRAY 8%) (Pas ‘ee ete MCE asa am ea See i ia oe een A Seed ( me 7 
z Be We, cae Cone ee ee orien r<. - icine ahaa ie ta eae ns Lect SRG are Beaks er ; , 
‘ MC er apn idecs a an Me Aik eh) Reese ae a ( z 
can Bes «Ot ee | a, ARS Diauretpivigar es) | eal RaRe  sshge ie ; : Te . : » 
ys es) ss” iia a 2 ee Peet ic i SO eee tes: 2. agile : igi i Bema babeee f : is , 
yp a. SE Se Barreca. 4 es ht pee ee || ge a9 a i Sais hat ae aa ies NN sh Sy ory 4 : : 
in oi ates See ae Vee Sea “aie els Wier = eRe i Asad a Beye! vie 5 
a ae, kt Cocca May. a ee a RRS) 0 SS aac) See my Ab Ce wey me? , ; 
ee Bh ie sata oo! Tea ie >i ey ages | >: eae Ana 2 eae ee ia - t at 3 ; 
Be eee Pos en os SED OR + Nis oy. eee oem em b “ + ae ty s [ ‘ 
ep eih - tae Myatt Yo ee Takacs 9 a ear De ee eee me Me oe eesie * s. 
eae ans Ss ns lal ine ba iad a Pees Sen ORR ee eal | emg. ee as ‘ : 
Bitar: mel a? ce A oR ee So +. ; : \ 2 
bee opel A Na “hae a eee me” ‘in i pag Ber; Bes awe. aa a: is Lal i 5 ~ } i 
eM ck eo Sita ati Pt gee ape ee Bids = , «LR ee ae” a : |} 
bac, Roa ee Pa a ba ‘ie PL aS mee oe Be ae eee : } 


es a 
NS es os 


bi he SR 
Cae, “eee soe 
eee ad yl aoe ae ae at oN ade ay ; ( P 
oe ee 2 geen eee Rok eg = tha oe A 
or : aN By rg ae aa “Ca eae an eR re 
Yr OCS ee Si A,” sie ko eS ee ato an Seaton: ‘* 
ees ae bo Ef Re tees ia F: isis i a seer re a eae 
Es eens SUNS Ps ee Seam aire <a g Dial ke eo 2S, i pao: ce 10 ae . . © S. ee . o* 
SRS SaaS et eaamagte me oe ee eT a 2: See t JB. aire one ‘ey. ne er ee. ean : 
ae ae She gale ap i ari cdi i al geet ae Bice rs eine a Ma er Nts Some cag een. ee ae 3 Re RS ae a 
Pees: Te ae A. ley re a. wane ces Mae We to anor (fi a Naa aa va bias et Pita ge Goer: Waa a 3 = wo = 
 o Rice hee Pee ee ae eae Ts as. eae ON IS Mees | a Von ae re see 
Bie Sean. ae eee is eee eee of i a as ames 5 | OR) ge a a juste 
Line gate fe. een a). RRR ie a ew ae Yea Beles ch eh ihc: eae eet ake 7 ech é ae es as ee me ho 22 oa xz 
is a: bres, Ne aS a Mae a ae oe es iy tic ang Ve SEER RPT Oe eg to CN i eee fir = ee pi Near Bho meee > haa 
et ih. ee TR ao fe oN aan Lg DN ateaie a a i ae ee Tes amnesia TR Reh 2 ee ieee: 7 cee gee 
eet eae RE a eee Pe th Sen eee Be Wey ss Se a famines AR pear wee seat aes Reem dabei Mint. hy ain eee) aa ae 
Ya, Sab aie fe. RE ga Seah am ee lepeeiras herd e ae  od  g Mes.) os 
Wer a a ere! eet eee ae Neer ed. ae ees ee ees eh Saat. “Ay aia siete LT ea 2 eee ee ey Stes wa SS een «= a. ae 
ee: i) ae Bea i. Peay Tet ae i ey fae? a Vegi gays; ae Pics, “Sia Creer aie, ameay al Bi ek | oo “OE rn een Aq i Pg tea Br ee | “a 
be Wesel a ae: RS GR Shee Sb ieee ieee. A <r eee ol ee Bt ee. OE a pear aina a | eet ee Soya BN ae a ae ae ae “eye's 
oy sing “e ote eee ee es rae. oem: sammie mig KOR tek Gol eee a eae. Oe eek? ce ae Sak iene eee a 7 
keds) gle eRe OE Mag ca tinase BE pI ame Pen Psy iy ape ey) re, op Th i ene Phas “ia Weicat J pre ae a4 
sore ling 9 ee ie SCA gan es alates bl Bis Bk sae Mabe cht are Rainy | Deni Lee Ys. NSC 8 Sie oe pes Sa ey pee Tate 
- Betis “es “ee oe Ge Ha gt Me ae oy Te ea ae tad aa ae ee Bee hee: og ae ae ae fal oC a ek 
i that Gah 2 RoR ce RE 5 i es Peed pe, Rie, 1 alge ee re eee i. Cee panies. O82 . a Sa ne 2 ee ae fe ine ts Ce a 
4 eh Siaaiee ‘cad a memati Ri teats r x B ges nee Le a Fas ez ee a ae ey Cae ete rica, 4 a. me Peers : 
1) Brae wit Lie ae Sys | aR eid ai De an Wage? nye Liza es mee = Ae Sek 3 ar as eee 4 ae ~*~ 
a a US Ne es ae See) Maem, Se Me ne oe eee Rr toad 5. a Oe yer, pe | ies a ee cramer! he to ee cera 
sa os ie. ga Mi i oe caieid i eee Sn Re ey ae es pce tee Br 2 Da * a ‘ee ae Aa fe OC ica 
ch iit | Reale ate eee eee eae RN: RN Me Derd ee ate as Due MAG wl ign tee a Pris: ules pe | ae meee bee i, Riki ae eee: Ms bee ae ae a 
ae oo an Al Se ee peg: |e ena ee MAR), ge eee ae ince ae eee r Pat a) eee ge Pia ae me 
> es Ge a ee Maree) Bil gra. ae, es Ae ce ee Os oie ip es yes, SR Sen, a ie ry ioe ee ns eae Tey > 3 eee at ere) i aapeetceces ae 
Le oe = Bee. ea Se es Lamei@e see hee aa ie = om sade Sern, sei a ale ea eee a megty |, 
Nie gaebaty IBser sisi eh Sys meas ye a ams ee a Ae | AY cae aa ei Saene Ri ee : eS. Beri eee aero ee: es Sa erie ll ape 
ca eer it be i ae = Seve a A ek ne Mater Ne ay bie |: a 7 a a Ra ee oe alee: ae eh lee i ee: ei ee oe ae vena | 2 neh ae 
ok ae 5 3 ie oe ae eo a fo aaa Sm Omi gi Riese ro Hite s oo Sas i ree Meet Sm ames r 
ye, il PMR A oS yh Nt eS ne: 4 is Bey ea eGo ae ee ee ria pie ae 2 aa Seated 2 Sa mls emma wec| t= Gd Mi ic “he Werheot hs 4 Bo eet ewes no 
rr er Rem Beran hh te pac A! Ae rig ee tiga eter ps a ee Miter eyo. a jee ek. mm vo. Pa 7 i ve ee ge fj Ses oe 
at! ae eA ie ae”. ES ire Hae fee, ys he on i: Seer dl psy a een ae oS ee Bhs. a ae ae , J ARS er at i 
oo ea) a a © ae ee Th ae ie oe Sib vie os E ee ae Ba an eae 
he ae eo ak ae Vee oe ae a ee ter es eee hier NEO Sees oi eae: Pie a “Sega a a Bea a a ae ihe ye 
i arene | 2 Sa nasty A oe ag ac Se eee a ae - i ta Bes sds i ae Manali BO aka as ia pee) aes pe Bae. ee rte 
I = 08 BIE on amioene Set Mt b= | * See ee ee Gesu eee ys a SL eee ees. eae a eR ai 0 aaa ee Je) oe ee 
Pes ae ly ye Ee ee | : oe, 4 ena hee Waste Vee a AON RM oe tig a Ve at ee tt a ee Pee ately Memeo od Fed 7 “oa ‘ceenaey 2 ‘ 
ieee Spee eee (NGS Ss 8A Se Re a ae. i Wants ee eae) ae Bie. setts Pee sae a Se 4 “eee 2 2, Ss 
Vitae Si RL ae ae oa. ae PE rae ci ee Vis cy ig | ESS ee wate ee ae, te ae eo, SMR ul pa ce Seat ey a ee ae 
anes, oe yA) ea ee ee San: SBE ri Tans bln er wld ae eee se eng. SAIS Bei ie FOURS) ie Trae pee tan Be eae e 
fi he ae ee a a SE eae Te ae ee jes Se ae Pee pe aB Nee ai Ot ee ee a) 
Pee Ses Oia a einen Bea bres Bret Ae ie a Pap igs cee AS ae eee eee Peecays or Okra OM es apie ie a ee -_— = 
She es ieee ee aa i es Cities Meee SRC ‘i a ee er se oe fe hee Ne “ae hee ee al, rea Aes aie cee Ye ae aoe ae 
Seta. = eae OTe air: Tees a Gees cS kee oan rr et ea ot 2 a pee a ee ok, «Ala ae 
x Tear fet ees Fe RT ero acta Pe ae = 3 5a een yee iS ca {3 Ge Sa em re NSS of i an pee sh Bae se - om Ph salle. yea one oo ait i ole ae een ee, 
are Oy eae ana octane. epi ae Baa | |} Seamer es 7 Ve a re ten Se a a a ae 
ies aca ane ee oy ik eee, aaa oe oes Sidi a 0S aaa eae Pt ee a eae fr) Besa SAY 3 a ae a 
eT Ree ica oe) Ss a Res a et ce Pape ie 1h) A? Git Ta neoe repeat y Seeger ans ape ee a gree pret eae a ae =: oi. 
Pees ect ia Pied oe Bi SEM sy ee .: ae petit 3 ee OE et. So! Sah aa are aa sey ace Lia Signet eta pe an ad eras i. Ma Pt ae . ie io 
Ba eee ONG Si? Pep aaa) Sie Se eae, |" Mine ee ae, vd ae (een ome ale geclict Scale: Geena ee tc ay re" 2. TORS Sr Dee Tae ae ee ag eS 
Meee re cs "is ce: eee ae tame: i age ef ie aemee cone i, fe: oe gees anes soot rae x. 5 iets aay reed i. pte : | 
a os ai Oe a Seanad oe ieee: ae. i. maha 9 eS ea Paes. ec, a Spe or reert oa ag ae ee eet ae 2 Pte 
ih DD a Salemi ann ‘Teme, & ae o ie: ae Ba 5 2 A He eet ANS sea es sah: 2 |p = Re > een eer Bic ort pret jae % 2 ae yong fe . ly z Pio 
: yt soars atte a a Seti eh aa Page oie. aie eg Ge mame i beets Phat 5 Pome ay Pues tg Free ae: hay ee. See me ey, ipa ett See Cl 
Ye oi (a mM: By Be ett Ree ete, 4 "i ee We ere ec) ose tes OOS ae a Es Sah pociay tS eee Lie el aera = ah aan | a ogee oe ee ees Se ae a Ae <a ewer 
Bd Ba. ins vee Re eel oe, aria ti. ee RESeARE aon Bg eee) eee ee Fi rey oes erie Ld eran oo, Aeneeee, A disc i 
>, aie aks FEE ae ee meet Pie sence. i woe San 3 pe ra Gel aretha ah Ce eenreie  arae fee ee ta so fovgain Vener te ae ee | Auge 
C Se eee ee ae eee: rent ae i. ft ae a 
men Bi ee ee wih been i gases Can he os sg : u es: 2 eee hae, a Ames Dale hy go emia, aA" 7 wal GME ae rae gee . ae ae ee oe Legion 
: eae et a f : i Py SS ae 30 OS Sa a Hien See (eae AR ae Pe irr) Sor a=) Ue Set ae am ses ce % ip 
: .. oes ee he ey fe ae ee tag oe a eee aree ae ares Mic te ae ens ue tae eS Sm ane Ree ue 
eS oan Nl ae aia ea Rs a OV emer a oe ie PS ec iy 1) oe eles Pee Sa tne (ae ea er | 
ey oo co ee acs Weg cc oe, ee ek A eee oe TS te ey Oe ae as ee a a eo) fete. 
Raa Se (a. Ceara : ATi Din Snes Te: pee ye etic | Se aay ot cee ee ie peers Lea AM hgh. GY ae rier eames” yee woes . 
ae Sage PE aie! Ge aaa ss ic, | Se hee ea al toe eg Weg, elem Dea PRS BRS Pe LR rt oem 
al Sa ee pe “EHS ToS ban age Ota Bi: Bees. ciate oe Bagh i Ne a Sect gpiee ‘a oe biti 
Rie i: a . ‘ae SP OME BUN ra Set Ma es ey | aR os ae. gy Ge ae i: a ia aie tee oe eh. Ped oie ee letter tes Sao rere ee 
: Se, ee ui enets: OTIS: eles ame ee Be ne 4. 3 eee Bs) oii SR aM a i Re Sigs pariah ee = a hae tee Dip Mere eae i: 
Wa a Pee Oe (ee ne ae eB 2a 7; hea = a St ME Doi ad aac am om fies ea of ae Fea ae a 02 ae 
Aa | a eee bs URED cies SCA a peer Me. am ol eae a Ee RE SS ee neo | OC gal a Pare la, - i. een, at) a) fhe et pees . 
ae: aes ; pemoree Ce ay, ee eae Ve Nai, cen os IR ieitig oy 27's ae eC: pt es as Seen Ge Rata 
flies pres) - ae ey Pac Hea bs eg es te een eee oe - Ee 2 eae eS ee Fag ee Oe EN ars Pg Oe Nl. =a a eu See oa 
rae eae eet, Vale 5 roa a) aaa ee Bs icon aa ame” % Mat cee es, ge at ray + hee tie. ys aa Cage dee ae ae a, eee atin Yah Rar Ss i a 
(Es aaa bee WM 2 Pe RS ea Aro ean ees eels i as Cast te ae cf alters Sea ie cee, te Pk aang ere a — 
. - i RC. a a ae PON oe rms gb pt” i Rae aaa Pes, is) ee Sa ie tae ao) ai Rs lt ee Mie sie ee 
Se. eee | Ae 2 -SSeaaaeaac te ans” ip pe A eae e a Beet fama Uh 60 Me ad re ia ieee A ees > aaa eae 7 oe iit a ; — ae 
POS emmy 9) {bo Bt ie tae: shin S i a Na ROY aes? o.’ Z Rees: - aegis Siew Sit be ale Wind A et aaa pi | ee: e . | 
SOS See aie ey Pitino su en Oe as ca ie: = e 1 Am i SS ae’ heel sae ine ia hae ee ea : Riese | io ae 
igh De hae ttt Ne ey uc me i ig SC I AR a tis rae te ie. Sa ee, Fs Speen eRe ie = Gate =, : ae i. << 
pth) + al TA ee Je sete ig vai. oe Tea ae MN Pg ae Ae aR 2. al bos a Bie ee ar ae sey. : ‘ . a. | 
i ae Ce a Gears eee a MC Gat ae Sa Pee sc? oma 2 Be ee ag aoe peo - 4 a hee " 
< : sbi G _* i dete a pres Cee ral Mier eres Oe Paik te oe ier Cars “eo Se Pokey eo Atrio. | ae 
i) 2 eae = } i i as) pane alka au ea PRI hae ae. ae ries ey? SS ee LL yet ev 
Ce ae . Saaee feral io, ee Pa Bic d errs Roe Sa eID Bae Sis (na ts oe ‘4a a pe + ios ate a oe a are 
Mi ne me, cae ce. : ak hi ¥ ‘J * uf Michon®: Pie ‘i rte Watergate is aie! = Pie oe ae ? Bien ae @ ee i : 
4 ss a cout i ee ee ee, ee ee AP on ee =e are oo ae 
e. ™" a ee 2) ae Bo cen is ae Poy eee Ee ee Bh a me ; 
RN ea Beer SSP Oe, lems Be Secs aa re. eee hoa. eon ers: a 3.0.9) geo ew fa a : 
OO cae apg Mg a eee : Bas ese Sates ies ee EC laa ria is eee a Bs ll a a ae Te oe Bee ; ee = ie. ae 
2 a ay ig i. oa) er etsy od Sp fa eer yc gee SL! da SSS ei RR Le EN SC (ogee alge Patera ces bs’ | ik elma ei es ; 
Ce Sa SALES as ee aa a it : * bie 8. Si See See ea Fy ae Ne ee eee) SS fe Lig =" a | 
eee Pom a ee a EER he at NG ae oo it. eens * ae a en ee i. 
| ee —_ Peo. ta arn vas ‘i P Oammmaateenceane ee aie Be eae er ee ee hc SM a Nadie sete J am ‘ 
aoe gg et P Mee me Wrage ah Win 3 ea CG. ee. | ae ee Oe a i ee ee ees. eset Bh 
eee " aa le a ys ae Sema a Fg om i ee i gee oa i: foteh: 
hes Be ae ar ere ae seme i ag a he Sie aha ify an Cee ee "os eaten a ae oy ‘Sy RP 7 ee Jaan... pega. em ee ot a 60 a i eee aes a 
i ee ae Poa ied 5 oan ANE, he oa 20 we Ea od ole oasis =) oe aS.) atte | ne 2 an : ie 2. = % 4 
- ae hen <1 pts Be a OS os oy a ate Piers iia, jig el. ee ; 
4 tk by ee ae ane a oe eae. ee got eR ee re Pah |e ee gt? me 3 
: ae oe em eae Ne ee 7 eae vie eer i a Ae S\ a Tata: generac), a eh alee rey eae | ely ae ee Ne Reamer: ls hoes, 
oc gen hy Se Pete tres ae Py ena OME BR ms rather 62 el a. aia Sait as a a spe fan eg A i ? ag Pa ee i. | 
oe Saat) Be Wes | ee Re tod eae darko Peg, Ra Set ys ae . Bee a Bae ey Pia. "Ee oy re aa shee SNe oN Rama bi a Bd et aa eae aay: 
ak te = a ; ee Se eae “ ae ee oe |. int ee. ie. Si iia. St mea at eae a at daa eee cA | ff ae b Ce ae a) 
NG Suet, Cee); | ‘ Bee Asc ks eae ee i 2 a ch a aa Aare RE cue ae ee ID oo a Reh eee fe se Fee i ee ee 
3 ie iy ieee at Tr peppaeeaaeey )e 83s Be Scte primera reo) Att rs a ae Peering ai eis i eet Pek Pe P< co fe 
ee ts Pan Se: ec ee Ret estore Ae i Beetle EL ms ie eee eh oes aes Pee Sod he a te erate ads. <P NT Ie be 
ar) Soap une tee eee ot heen = A AP kos ete ae ‘epee RIG Boke amt? a ea eM abou ie or iN 2 papal f= Tee red ee ee es ihe dane a 
a ome ne a Cw Pe he ie ee see se Bre a ay Re <a ec kama Fe onan Teams. ip : 
- A rR es gee By = ae Tie as en Aly A ae eR te ee een te ge re eee DP he Nee Bis, ig Pais * 5 Smee 
ae eet Ps || het ies) eee a ae Ce eae 3 Ro bye ham AO Sh a on aR ea ge ee ities Sees ee : 
| 55 aeaitae ce a Seeity OSE aoe ota = on AES? oe same Ween PL ae ee ae BMS ee eee ee chrn ao Se a wi 2 MMe se 1 ie ASNT Re oa 
Pe ve cs page ae ee fe VRE meas! e 4 2eee te oS Re Bee ee ae eg Be Ie | 
aye . ae Stee nee Mia eee Ly et aie 20, iene AN hey eee eee eer eat ty Oe ees ee Se eel ate Weskea a a cae aan eg Pek eae. Nie Sane Pi nes 
a Se deat re “RIS ee ee oo OS ere iy : tf: Rn Ay aa cae Nae hae mS Sim AT a . BLAS 5 2c) SSRN rt eal LS esi ty iene Seta 
.% on : ow a oe ? est f Te ye a eee ae ae . ff : ae e - | 
ty ro. on ie’? dehy eaten ae ee tae ual ee Sites qe es Se ti eh oe i 5 , “We oe oS , a ? : | 
, be 4 i or eee * ene iy ee ae he fea eae Sere 7 ) SR aa iad Aaah) So i ee aaa. ‘4 q 
ibs : i Pees e hae al ie nie er ae ie ee ee Pe ep Eat Sani saan a ape ;. ae ea a a a won fin RAR Pai) mesma y! ; 
oe - Pk cae a ilies Wl ee Be ye Lo SNe ae le Ese ae 2 OF ea Seam vp aoa aa 4 
a PT Bas i '. ‘ea ee ee th op ESS aI ‘ ee a Si ale Deg AES aie ay aay ee jo. ; ae es | 
oe  % Baty” x bie shas SR oe Ss alien b's Se ae ei = ek ee Le ere AE “ER ain. 1 ee ae at ARSENY. oo 4a oS aa aaa i Se ies caer, | ti oe aaa 
ea tee gs Six eee an ah * cena ts Sea lags be Et ae. as LSske aa eM Oy BOR e. Bc eet ee en Se Beare owas - 
ne if y lt it dg, y a i. Bog May te elena tC Sy ah oe oP es at) do oe tet. Samana it Se Pes Bee F 
ek eee | RR lle cas ise) Soe. el ae i ee ree Pita epi SUE thc! ating Pio ane ura cS )-, Sete a ee el ; 
ee + ee a7, POS aioe = Seas ; ia cy) aa ee Fill ela to is: Pepe” Slige . Si oS ial eS bela Mek DY a pe TD aM = cone tan Paes i | WOE erase I * Pn EWN Se, ey th 
i a ae | ge a gs ere ae ee 8 ee ae: he ay ho ae ol ee i ae | 
Mer gi Sea See eh oe? ae “| eee dan aa ee Mie ae GME ia Cea et. fe eH ea ea igh Bae Se a ae nt Ni ana tar Wee ia “iit a bates ft aaa cu 
rar “ 7 - : ag ee alls fe ea Male haat Te rs ia eS ae: ees ee ekae eee Ora a a vil: Wepwies si) yl of ay f K a - ye os | 
aetna) QU ae) > aaa Be lie oe Mpg chan camer 3. MR eg haa ae iete 7 ea. ee ey ae + SU one eee on far. es oe Pi. oo ee | 
sae Ct Oe ee mae ames cok ee Sat aero hi ee ye, ae, ee ae. he ga. ee Paw ait gnc es eet Fivi ia a Bete ah a eee a ; 
: | ; a FG ; arate es . ee fa tea MOEN? ot ae 4 iP ie Sage a eee a a Be Be is ALG aA eee ell og an 
Cai Ca » eae ae ‘ Taine ae a et Loe eee ange ae aay : aki. ae a ee Re : be Pe tenat: “ 
eee aed ‘ A Bee Mae ale. ae De Ps. gira ag Deir ie Nae ae ee ae a ee Oe TAN te ae Se eo a Bey Sian ee a eae co aaa te he a Met ere oY 
raat © | fee eS oe Per Nees Vici“ pgeeee 2m ilo Mee gil, jhe Dee ea RARE rs) dae EO ara eI) ete in AS 
aie | !, sa to. oe ae eae aa ‘jcamenenr oy Oh ais” BR gl ili ce a eel “Seiimee |, Cana : 
e | ae ; : 2 eee he a ae ca Teteeee Ro ee me. ame. Be ae a ee een oe eae ES eet sane 
, 2a) : ee 1. tee ra Se eS ate i, la oe ee Ra ee BS: Lares oo er GRE ) Peteaame t = ae oe Bo BPAY 
| oe Y ; ee ae Mier eee | aaa <a a a ee ae For MMS cee esate Pele is \ eit Sea pe oa Mite 
a A oe. © eee et ame PMR Big: PaCS a aes Beta, Sas Gi te Blea: ”. aie ey 
ee cae my er, a) ee See SE <i aa meee Spa ie 0 hae al hes {i a’ nk eae Jia Lefty eels er Bg oh te Tl as ete yal, NRE oe ea ee Pe ides 
ete a ae Se St aa £: a ~..s ae: a ae, feos Taw ag iM eight. ae oo tee Boy tte aoe ts Fly ogee ae ed came; oe = Ee oe 4 ea ‘ | 
: if ae. 2 a is i ee oa rs Re eae st “yeep cmdet oe Ag eae Brot pe cae G Merger aes pat apenas He dg ia Ra oS ie Rape A 
| a | he Me, es a eo ae Sa: Bet are ee ea be ied Sy a EE Sa eae bat et an es oe mene, pees ay NY q 
cee ’ oe. Dae a Se othe lay, eae Pr ag ape ARR ieee if aed ey Pi ; : 7 ee Pes, a ‘é | 
> yi 7g = ce a é. % ha ane “i Og y or ae Be gh ne ‘ TENS aa Pe ny a4 at eee Beale Tt oc, SS Rae eh eee ae se ti eho BI 4 
i a a es et ee bes ay; a eer aes Sl Oe a , 5 Sie. ell ee a) ee Say eae 3 Ss 
Gece ee a Ree ee pee yee mh: ee To ak ea Stee Te) aS =a a Sen eet oy id ert tee He eu een es ae Bas ieee a 4 
7 i — i aide ee. ene Baa Se) octal a Sh Ae ASL 3 gL Sn » ere ce aames F irant es y 
axe : eh we i Me eo & aoe ie ee lnc a : epee Ot “ollgins ©. Veale TA a: SO aa res et 
fs cA ee Peat ae saa Ro! in ae Ee Ler. oe Regeln) sib toon ane ee i a at he ad aS ae ee Son ai Oy Ga a ewe. 1 Sis aS. rig ohaevs fy en 
ae ape = ull ft ee eee ce! ig ae = tin ie a "akcgie Bret | Se gee ps eh ae Syme Rar. el ic Ba iat aes re oe Te 4 ae ‘ . am 
Sa ee i ae! a ee | TRSARES Sule 2k abe a OAC ee Se a ag 23) Se Bo ee ~ 
De pe: ht ae if eee Co eee eee eRe aN, Mer ey a a pine ike, 2h In Se EE aaa fei nie Sn, : be. sige thea oe ; 
ie Die a ee, ad, "Oe ao eo a) ok a hay Gee" 4 Dasa.) > Sean Pee Wiikeyectes 1pere Sry tas ae) ea ee Se ie ee So ae sila Rete + et Rae Bee " " 
5 Mie Sa 1” See: | i tlt pas ee Pa a ies raue et ee) aber Winrar sed iat fe) oye ee eae E i. eh aay ae A. MAS z 2 AS Oe ga : 
‘ MS A ‘pha bo aa onege Ne eee Co" Min Bes ek - Teiee sae Ly ey rd ieee Me a eae aes aoe a ‘eK . “oS ae er Ga ek ee cB 3 . 
Ean tome a aa ee A mei eee es Rt, Ge ee Heh aah bes ier aaleipea tte Cpa atte Yona oe Ap, es Ure ey Gta ; 
a | pai is ae ara a eee “nial Ma atlas ec oe oe ies a > ap ei E 
ea “2s Sn ae Be ee es ace oe i err ee - au aye nee cot. | Cea DS) ake ae hehe > 5 cae ie ye ne Sea i hee Seams! Bee ee eee nee 
a y eer gh ie ier * eaten nie x hn ay wey Dos . ie 4 eae yt Ke a ee er Fur ee Fe i, sea a Let Ra: a Pee 2g saat, 
ie pe i |. Eo he a Bee aa ae ee ci ia, Be ics Pe cae: Able °C ie Pea su ye city 
7 | : a4 Ke i fe : 7 A pos ee Es eh so aay ee ee eee a ra EL Dike Sri . 
een , ete nue Be s.. eaeany bee Beier pees: eee pode. Eau DIE sy ey eee 9 aan tig... Saale be ated be Sa ag Sea ed ; 
‘ , ee Capes. caer 8 RES oth ee oy Sart, . ae. os a ee. we eat a i ee i TS Cae ie | eam oe) ‘ame bee ees L. eee ea 
io Ft oe = fee 1 Se eS a ae ey ee ei. aed coe Rae > Sia ‘ 
Vie > ye) i, eae eee oS cP ie ae = ere: - Cee) Sie ce, Cage ee a: ame ee | Mg Wy + eee. aha. Cate ae es ce Ge 
eRe Sati Sec a SIME =e oe RRR Sh » eee ae Mere dea cect Scare | ee eee i ae Pe a0 nel ee Tee ie paige 3° ea 1, ae | oe a er 
ps Me ee ae a «ae a. ee Temes Oe gt Hie. anaes eee tig her ates ae eee Sa. fae Be ica Gy. a ae te } 
a eh OM | ie: Lat cep al eee + ee : teed | ac eae a Ue ae ee cn Wiis Teele See: aut ee ee oa: ee =) pers | SER ere oie ea 
Se cays eae cis 3 ees ees oe By ess ree Bet S, geme a Bidet) arg a, es ee Beis Sapte: Ge le aa 
a f = a “Sec | 2 af aaa me 5 io 5 ee ee Aaa Ae Secale at cag * i ee a 2A: hte ea iia ee ee aa aes aa 5 eae peer cI Fa) and itt eae 
1 RR a RE os hy ih ea fey ee ; ioe ce 2 SY ees ai ie re ae Be Aen site Sa gel Vera: A Cae ee ge) ES. iS eas Te?" op Meh t ie “Aa aa : 
ee ae ‘ ee ee amet be) inal wil Za, 3a 2 BE ty OR aay a tae : sige Mer se cae eine mt hard ent. i. & Seas ae. a Rs ae : | 
Fe ke oh oe ee Rg Se Ss ee oe fe anes oe CRM See ees Ne ee ee a eae “AHO? . alte Gamat 
yes gar use PS 42S ep ae ia hii Se Sea Say es 2) SER og Diggers Fae nee a ee alae Bei ng a A ae ae bene are Daal Rogie ee oy 
ao Fe ~ _ + eae - ete. MU kote fee oe THEY «Ban eS Pa tbe Ry SOs ga od Bie fi ok ee 
ee eee ..s hae : yee oe em of aR ome ety aaa th eee Sah nA gree ue OE a Saitama hs i eae cadets. ° Laie > | Nae gente he 
1 ee SC oe pitt cs 3 ae ae CS ei aie yo ete or pre en eh ae el eat a ie oo “TE A ae aes ; ae At ST paericg ae : 
Bee i ag ae ot ane ne: ae mar) Sapa sO Tie ee Sie a tO ae 5 eR oe 2 2 | 
Bs: ae ee Se “Eger 8 oo Hie A ARR ON OC ea pen Sel uae. eae ce He BW 7 2 oe | 
ana ; cs VI ey | ee ea ye x Feat = * lee 86 oe ae ai, AR a h eae pie sc fa Me ¥ ao i Be. ‘Sey cy Nees ent ‘ peer Fin a ip yt} 4 
Sees i ees a Ae, . oe SS ean cats i ae) Bed A: Ta eee eet Me Q a re ery ae 7 
reer ae wre Sy RY oe Wee ; Mh)” . ae re OY 2g eb Abe ee Ne ae » eg oy ‘i oes fe.) ae ire. 2 ae Crone at : 
eS SR oe igecten Bi eee. eee eae th cee iti nN am ie ps ee Berge we, Soak re cas Se “7 a : ; | 7 = ‘ 9% 
eS NC ae pea: ie vs is = he ae =e eel care ace eres oy a: A Sea Be uprigkt are me sacl a TaN ae Bae Siege 8 ea 
ea J Bi ae a ae ee CIOS Bap Geen Sy in, ea aa. a me fds gh aes a Beale) Me ie a ko ee k 
AP ages 00" Sgr Ses | Nee his” Mey, Sears > 4 Ea | are mee a eo nips et tre ae eee} oe, hi eee Pig) tera be ig) me : 
: Se eu Meme: ee ae ies et, ar eas le ae i: Th ee AS te ig ue ——— hy a Pi, = 4 | 
ao | . a eS eee pic ar pa 58 AF ar neat ia arr te ag SR a A ae E 
aie ee a . jee heats or ee ee, fk in ies oo og vt) Paar * (Ao cy ae eae t ea ns eo ae | aye , 
ia # hoi ania: ie Se Fla BEN ea a ee ne al ey Calera ea her A, Th ae Ae en ess a. Parag ror oft et meme at mee (on eae (seas Ae) raat Co a iS Se y 
see eee Tega nes ae ae amet ba 0) a ee a OY ise. 6 aap (i a Bier, Ce aad Seen, cs age 
MS +See oer) Seer Bk ah = las Rees theo : we Bees ae 3 Bis. By ty 7 ee sdb ASSN BENT ee ite, 4 eS 
aoe es aparece Pam ee ee ha ae oar 5. Geen Daten es ant ee ms on Ss te Na 5 dig ayaa 2 2. ia lee : eh, 
eee ee “Fests 4 a, ee ‘ann daar eee ee sf Aueaenic est nye et 4 deans ee Wee. ee ee leith =| 4 ol a? F7 ve - Tae eee ae oe : 
situ | : eee | sila | La a ee Wa mK Nel ee a 
ieee ra ek eet ee a Lae ee SIM ST aes ae Sa ae | ae Sere aes ie meee = Ss Phd ie + Pe. ae ae 
ery ae ae ae es rae teh fe ae er oll ak ea a i alee eae de!) Re Soe ty mente ae fe Sen i Sn te > oe aa ae a = 
—, .s.. a. : aaeer- sj aa ae Be ie TG ae ie o> ae oe “ene ag oy he SR ce. 2 ——— ai P 
eo ae ope tain eae Le sare cw. ee. mer oc as sees tte ie RE eh A Gee ee a ere a yee | 
ree 0 Gee so; * Demat Lia iia ae en Jy ip Sean 13. (ey eae oo Ws ay abi Pee aang Nee ls en ae = ; 73% | 
aS ij ae, ea ph ape ees fae, Sie Bes a la Pcie. take ae oo eee vik Maparaas tg ; GRE ees 5 tot eas SO a OR A eee teu Bis atte |: : 
2 i Bs ee ake ate ee 8 a s ee i a ee i oi ale egee <  ee Ni eS * im pa gc sy ck sa See aimee) FN , 
a ie J 4 fe ie tra “= See ie } ae | oe a Sia: uae = eer n ay eae Mec ae ah ee cae ie see Hig sc eat . coe 2 ae Bel 7 
ae r ee). aaa | (0 Pe Rasen. ans, ce 7 oa he eee ae gf ea es tee? RM OPM 20 fon) 282 AN, eis a 2. eeae eats Pe ME Bik siege) ee : 
Mess 4 EA | © gma a gee eins RE ia i. a ‘ele eats Se cmt Esme. lege hy, ARO ean pet <j Rita | IS 8 Pee os Pees Se eee 7 
ee z ea: ae 05 Ne RS ae OS ae ie <2 2 oe Jeol, pea re, at es Ey he Gee age yy et Ms eae Der ea | Agee st us hy Sysco ae ' 
oles , a ee Se hr aie emery << ie °' | ae eran re ‘ “Bean a ae os i ee Fe Br i “ah Peay ' Vane, 2 Pe pene : aes ot ae : 
. s ee 4 Z eee ae "bylemigay Wier == at ae Me aig 9 aun Dh Cake ae ee ye ie Mie deta” aan a ae eS i 
Me ye ae Sn Wt aes ee 9 Me ais MR ee pia eae ee a ee i. a Ns he ee coe a eee Lie Vi Roe ae eee rate Syste a 
aa Oren 50 “ie eee SE Oe ie |. Sao zie: ph ean Ramen 2 eo Ta Walia, peas ck A a Me ite ee ; iis i on ae a bi. | 
R . -. eeu <a Bs ee gtibie Bo eee mp V9) aap Me se aa aa a age og ‘ be Aah ieee es he ai Stirs ares ah iene tats Sane E 
at ~ ae: igi: ae a ery. aie | Semen aes we OS i ee Se a ba * 2 ee a oe : oe ie | fo oe 
= us es 2 yl A ee a ae ite ri oie a eared Lo See ma 1 Tomei Shee sie ee TR iv Be ye ae es die 3 ic om. eit Pee We. “8 
r ss bea, aie i? ie Col es oo nee a Ee ate a Rae ES Ween oie a fg rte nee". Sa oe ee vee s tee : ie eT ei has Ne ae ae aa Teena, it eae 
Spek ode gyre p<. ana Poe! Mc ae Tae nt. aS 3 Sim ede. ates | VS eae Leet at Fo, Bs et ae a ia eae ret he! ‘ei FS se ora aie Tan ee Rae yi eek: fe 
By Terenas 05 Ne GS nena eae SS or. ee Ee a 2 Oa Se etter = SiR ae, Meee She Pa bs aaa. Sr ORE Ae aaa Me ts Gade : 
j Bie rz : A a g is ' = ah a ‘ ; i. eet eo ena 4 Cs Sa = ae Maree nf i ab: - be Bar i ue Foner pi ‘as * if er cn eee Sa Na ci ms 3 
: 27 eg . Fo Abt" Vegas anmeanene a OR pe ay Se “Si 1 NSE Mme Ak ery oe oa a cia gener ee 
a ee re ae Dg eee is Talia elem te) cig Kame ae se mea ae ee Dorsey a ham a ae eae Span a 
alg MBN a en San ay gs ag aa mS, ae ais: reais Pao Et) Pies site ees) ae lea Migs. Se he eS yt ee! Sea: eg pe dia 
2 quiet el ee, Pilenieey 6 at A et a Be ay 2 7 3 es ees. ee oes abhi pie ae ise pect ee te h, els aa as sana e Br alae et 6 * Seen. is) Oe 4 a. e 4 ’ 
ts ir oe se a Meares acy : i. ee ae pa Ay oe Ae ORS | geen alle a es ee 2 RR Seen” 3) 
Me a Bets et. Ne Tae Hee. BP rh Boia ¥ ets eka 2 ? i one aa Same = eas Eee ee oe adh ; i is vc oe f a i a i . 
Ps eae ae Fst bec". wae a sie 2 WLR mgt ve SES Si ae ah ee 9 7 ae . a | ee eee ree er ine Te aoe ai eancN eee eae An, Mes ss TS teers ; i 
or aN eli AS nee oe ERO so, St a Speed oh elke |< ee! Nate Wigan Mr Toa aeRO Ce RN tie et rs se eee Sen a kee toe Be Pen Be ais Mee aa ee eee ly a 
ese AgPAeeON aap iene Ea Weaeectaee capers | BE i: mt pen ‘9 te Be ai oie ee Pg Seale ata a oe aE om Pe Ret ges et a es i ales ee ie eg : : 
Me ae \: iesaES et Bh oo eg Selig. 2 aa *. a ak ete aie cei he 3 OA, Ce Ne > eae Sa aa aes ee, ae ee uae pa Sey e ' “al . 
a 9 ae SU aad J a OE te Mi a Ge." ein oe ae Os ahs can a Samar 2h ae feat hh Sc a A aie i ete ie ee ae ae 
mh eS Sie Are 1 apse re. Vai a ee. | a oo Ue NP Mie a ede ye a: ae SS CO ee ‘ ie a akg 2 ae ie. i 
| a 7 dear fe els ai aaa, aie 8 aay | eas) eae ee ts ete A Peps 8 oo, Ge e 
ai a focus age onan Se Se gs SRG Mizar ses Ming Cae catia oh SSN 5 Se eee aa ES ee) Meer ss ecg eemmmenes | Reehe Dan oe ore es 
Me ae, oes, Same aay 8) se be Soa ee Sais is. Jo ae ee Reo) ae aa eine ef "fica 
Woe sat ora eee aah) a me 7 ae urea Oa rage. | Sinai Ort na St 2 ae feapasiove. i! Bas See 7 ei we ont Se Wide ay sae ‘. 
pie ee oy ae: ae oo sr ate UE eee 35 Sees rae) cee - Thi. pais Aas Fe ne oe 
, ieee is eee ee oh 2 Ahad ie Bade > Ra, 2. Re ita Ya oa ae: hs. iia i : a | | i | 
sie. ie ee Nee Pd Beees war! WR TSS hia! a. gpa AF: op pean BN i is as Oa Neeeate ici 
Vee ie oa me eee A aie)? Pa a oii fia Bek Nat ere inc (og i: ie Ame | ae est Sa 
ae oS oe ty ae ae aa nine iis 5 “2. Arie aa ae ee eg + Pes sie tee ee 
Tne ee an: ie ae hee aoe Aas ae ae ; ik Behe 2K eye * 5 er ides << aol * JEM a Thee ie “ ns Dima es ERE 3 ans “7 
age he aa Ly ae a eg ee. eet ies se au: i ° ), e i 7 eG ue ess, mee Set eae at 
at eseties. fs oo Bn. ye ie lee SA ei unt fer tag ee: ey eee Mae hh a et a os 2 oe hes t ag ae q 
ks ae qian: ee te = 7. See) a ie aie pig le a ae a eo Ae x4 pia +. lS eens gee tee ene ie. <a ee ae Tar! a 
Reser dae sae ei ahem [oe eae a ‘pee Rs a aay ine RM SA ial > Se Ries: eR, eat: 
cae bi gibt i oe bs Rete rie eo ae oe Pe. y Bat _ ce - ie ee Be mt Shesy, ea hae bos ars € 5) eee e 
eee Ls aa RRS Es a eS a ree i) oh DE tty 3S eas aah pet > ea an Boe =. 
Wa c= BO 2 6s ba eee 2 ee Ninna Te all Pe if oe a hee : * eS is bi = | 
ae oer, ee oe hy 3 ies Ba ‘ = lee ae . * ss SkAS a i Syiiy ncaa TS a R ee: i age! oS 
ae ae yp leaning ‘xen | ES Baers! hi or ¥ ages ac 4 ra eae Tg aa en OP ie oe Ae Say a 
Fella OER = sagt ae ORS eee b eee Sarees. cp Apa 5a Ae oo af: ae a pia Wa eas - pie, “ha geaey cae Mie ks dee a ‘ am 3 ek, Pr a, oe a 
Te a ae REM cen Bie samme, “Oe heute WSUS i Tce M.S a ge Dh Peet SS 3 oa ao # TT eee 8 tere: hi i Fu hee ae i Bese 2) « A ea = Gace fae 
pe aa 5 hae ea 4 i osama ew, ae Bo AF eel 2 rr. oa oN Pee cee i : M2 aes aan. pee f “deags eale  aNc ati s 
gene ft JOE. ae ae ie ae Bins eS e Prue ch Si are Apeae ha a, Salpeter Cs ae Bi nak 
eo = Raat ie aa ae: 20s eae peer) G ae geeincc) bs aaa Rots 1 05am Ran ty) em are, Ree eae ‘apes oe. 
ee > alee ep ee MRE 3) ae ete iy ‘mae Daan os aS ee pepe ea. ema aide f Nig ie Ree! os LER ae 
oo lea epee Taw S| ras Ra ect, NOR oS Hh ae taal gs pie: eet om Be ee. hid ele a a ee ON 7 ee ‘tae teas hp | ae ‘ egeees Heke te Pea 
ee a pa ee a AS A hor yt ees Ped } Beh ee i anemia «SO anes BES bs a hh SS gaat eee a Be. oe ee ae : ee 
a oe i i) saaeigae | Rh ee BRE ie bra ss Kuo. qlee GD oe a oa A eye a sh =o M ama Ba Ranh. f | Set Rea ap arn, emma! Soe 
ity ieee, Adair te a) a eh aaa epeerrcu t ean in Eh ame, Sa cs (ee ae te ae es ‘te eae vo ee ae Pas — 
Pa wee 4 ee ahi ae Mies, ee area a ris ; Be) Eng eae Bay a a ae Tae a eanere 
ec ve 5 a “RAR 3a oS ah ale Ho fs. as Gone i aa a pS BP ss eae Pe enn Cent os s ; i ees Be a or e au , wi 
oo eT te ieee 2 a eee ae e. +c aah ee : Ae. US SR oo lo Te aia Bees) ee 
ey “eae aes Tod ee eines | Sg © , A ie he 2 i, ee 3 dae oo ge <1) hancapag y ages avery ee 7 eR at! ee. SA a + ee hk ae ae c if a 
oa eee ae ‘e ee : Seg as Fe Pe pe ail e atat ; gk ga a oe. Ge as 
Pra vee et eam c ery nig con EN «SEA Aa ge oe ae, ae SOA St ee Py Sola adm ae ee. Saree Roatan ya ae 
aly ye iy ee. aS Ae Lea So ia: eg eee, ae, a gue ee ae te Apres steeice ge, iy ge oe aes a i eee 
os. iti - = 2: a ts fe fies Te oe ee ae -. NE 3 Ege! ae hs is ae > Ea eo a) an ce sa 
nh A une ae ae ares cS i ea (oe Looe ST Lea hs Sat I eM eg ee i. 7 ees: he eh oh ee hk? ae, 
Eger ss ae mnt ee eae peer a Ee ae Ze Be Recs <a oa ao ee ee ieee . ae 
eee e | Milo 4, yee a Pome i RS ter Giese ale) oa Ree a er a 
We ae et an ee ia ie ae ~ ee ioe Bae aes Pe ee See 
ba ty a eae ae ‘ i ar a es as J 
Ee es ei ao Se 2 
Pap Ges ce SM rs 3 RMR Fon 
oh Sade seep. So, eam 


AGRICULTURAL ENGINEERING | 


Published monthly by the American Society of Agricultural Engineers 
Publication Office, Bridgman, Michigan. Editorial and Advertising Departments at the 
Headquarters of the Society, Saint Joseph, Michigan 


Subscription price to non-members of the Society, $3.00 a year, 30 cents a copy; to members of the Society, $2.00 a 
year. Postage to countries to which second-class rates do not apply, $1.00 additional. Entered as second-class matter, 
October 8, 1925, at the post office at Bridgman, Mich., under the Act of August 24, 1912. Additional entry at St. Joseph, 
Mich. Acceptance for mailing at the special rate of postage provided for in Section 1103, Act of October 3, 1917, au- 
thorized August 11, 1921. The title AGRICULTURAL ENGINEERING is registered in the U. S. Patent Office. 


WILLIAM BOSS, President RAYMOND OLNEY, Secretary-Treasurer 
Vol. 10 MARCH, 1929 No. 3 
CONTENTS 
: 
; SOME PHYSICAL ASPRCTS OF ORGANIC BEATTIE oni o ic oisic ccc csissewe wesc cseeceeveecsaees 83 


By C. A, Bacon 


Ey ee 5a 550-05 6:65 :0:510 06h 0 9:64:01 bias 0:10 20 15100564 ja 0b aw b Sw wlo Slas OL 85 
By H. H. Weber 


RE SEN ee ee CO RE PO ATE ano oii oss sb wneiceneie seideies see seacinceseacees 87 
By E. R. Meacham 


WIRING THD FARMSTHAD POR BLECTRIC SHRVICE acces iccsinwcsincnccccsecessdesceecee 91 
By H. S. Hinrichs 


DEMONSTRATION FARM SHOWS POSSIBILITIES OF ELECTRICITY IN AGRICULTURE.. 94 
By Richard Boonstra 


STUDIES OF SEED CORN TESTING WITH ELECTRIC GERMINATORS .................6. 97 
By E. W. Lehmann 


Vineet ATG DAIRY BARNS WITH BEBCTRICITY oe oiscisiec cnc se ais scsasceesdsscsswose 99 
By G. C. Breidert 


RESEARCH IN HOUSEHOLD EQUIPMENT FOR ELECTRIC COOKING 
By Harriet C. Brigham 


J 
o 
Oo 
aX ITANITANI ONION ITN IONIAN 


RESEARCH, SrUMiIns IN RURAL, REVPRIGHRATION occ cc ccccncssccdisscdeesadesecseoesee 101 
is 
: By W. T. Ackerman ie 
: DAs TCT AteeR PO OR TUMICTRIC MOTORS aig isso vieisccciccciewes 000000 00b0%ese00cs%anee 104 : 
: By G. A. Rietz : 
q py ed ee ee 105 s 
: By Harry L. Garver a 
4 @ 
’ GSU Ee es, TURES SOUNNMIS Eos 0) 5.0556.0 0.6:0:0 6 8 0s oinie sbn.nn bie a aed wneeces 0 seco eie 106 S 
" Ware @ WilO TN BORIC ULT URAL TNGINEING 66 vc ciscsaccdineaceccccadcoceceeseeecceee 109 
I INS 2 ala ali aie insane 44 Glave einioneo 0.4.8 (acne Chu ON Canute w site ueaadesANeae wher aad ee soba 110 
a ee RE CR 5a. ao. 5-5 n::caie 05) 6 6101.0. 410,086 oS iod wleW.dre 6 diwlelee's OOo eds 6 aw~s 111 


Fra Ta TOTP TRO TW TOTO TOTO YOT/O\T/OVTVOVIVO\TVOTT/OVIVOVTVONTVANT/G NTT TOTO TOTO TOTO TOTO TANT OTA TATTOO TOTOTOTOTIOTIaTratvartn 


gee 2h = a et) ce iy Ray = ek + Vara | Sao nen x re ; : ; 
a a rr le 
a rs) po RS Se Somme a Ng “ot, gee? 2 De eas be) oe eH © . ih : : 
a Beer a a Guy : RE pray ere eee eck Rte} Mans i uaa Bo oh gape eH : a 2 
a . ie ’ 
ie . 
RN 
= 
Ee a a a 
; LGYYYYPOVGYOGYOGYOPOGVYOL OVO VOY VG. WOVOLV GLY POV VO GY GPGPU POpy yg PoP VPo pO Gy goo YGVPYPVPVPL PVP VG PLL PLY J 
: @ 
a \ 
; i @ 
. Dy , 
' Dy 
; >) 
y 5 
\e' 
2) 
; Dp) , 
5 t 
: , e 
| 5 \ 
5 4 
5 | 
ee | 
| 
i 
ie 
K 
e 
Kd 
| 2 | a S : 
: | le 
% , 
$ 8) K 
y j Dy ie 
. ; e' 
E K 
: | Kg 
\ | Kg 
; ie 
e 
4 e 
a 
i J ig 
rs 4 
= 4 Kd - 
3 
4 | Kg 
-. 2 | 
\ 
2 4 | } . 
: | ’ 
. : 
. | : i tical 
se | 
ri ' 
- | 
; | 
one. 7 
=) ] 
a | 
= te 
| 
oe | 
' 4 z R ie 
y F, 
= | Kg . 
woe t 
ae ) e 
=~ ee . 
ad . — 
Poa ge 
cies hay : 
Gan 
Ria, a: 
ya): Se 4 
et, 
ails a 
. aes = e. } 
ee, ce 
ee ae 
ete ae 
ae tr Ml 
Pang) ae 
ceo 2: ; 
eae 
pee 
Bae a Cale Sa eae hylnors bs. a : ac — En ite ™ a - ——a * — Se — - - 
NDS ipamee :okge Doe am ee ee) a a. " ic sn 
aes eee cee ee i a aay a mera re TPO iia ct Pee: Aa ee en Oe ae ; ; ‘ : f 
oar Ra NU a eR a ih meine ce a eee a es ay cent eG en” \ " : : 
ae . oo oe ee SS ee ee Be ESS ie RR iit: Saige ee i gc A. ? eS) eae of : 
eae ee dg ate .: eee Aad, a, | gama RRS Oa Tho : ae ands 
oe a wn Pe ee Se SE i th My S ss s 4 
Ss a ie cc | | ER a i ae OM lame aay KS SEE Rr ee he a ge at ae re : ; 4 


AGRICULTURAL ENGINEERING Vol. 10, No. 3 


ACK when the full dinner pail was an issue no 

less important than the full corn crib is today, 

Hyatt Roller Bearings took up the task of farm 

relief and began to help lighten the labors of the 
farmer. 


There may have been things of more importance . 
to farmers who did not suspect the presence of 
Hyatt Roller Bearings in the equipment they pur- 
po oremneenarnemneegence » chased. But the old order changeth. When farm 

ge equipment became more and more efficient— 
when more and more equipment manufacturers 
turned to Hyatts—farmers were not long in learn- 
ing why. 


“Farm Relief” through 
Hyatts since 1893 


And that’s how it is today. On the farm, Hyatt 
Roller Bearings are everywhere. In tractors, 
trucks, plows, threshers, combines, ensilage cut- 
ters, windmills—wherever there is need for anti- 
friction bearings. 
Farm machinery runs freer, runs longer and 
Riess Tater Geentnge Suace « runs more economically on Hyatt Roller Bearings. 
constant circulation of oil over 
all bearing surfaces. No part of More power at the draw bar or belt and less atten- 
the bearing can possibly run dry. tion to lubrication are further Hyatt advantages. 
Most of the best known tractors and implements 
are now labelled with the “Mark of Hyatt Protec- 
tion” —the outward sign of inbuilt quality—the 
symbol of carefree bearing performance. 


The popularity of Hyatt Roller Bearings is fast 
assuming the proportions of a landslide, because 
the demand for farm relief-—of the Hyatt sort— 
is increasing every day throughout the country. 


HYATT ROLLER BEARING COMPANY 
Newark Detroit Chicago Pittsburgh Oakland 
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ROLLER BEARINGS 
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Some Physical Aspects of Organic Matter 


By C. A. Bacon’ 


UMUS, chemically speaking, must be regarded as a 
complex mixture of all the organic compounds of 
vegetable and animal tissues in the various stages 

of a complicated series of reactions progressing toward 
the simple compounds—carbon dioxide, water and nitrates. 
While passing through these stages of decomposition, 
organic matter performs other duties of a physical nature, 
which have a vital part in soil tillage. This paper is 
concerned only with those physical aspects which are of 
particular interest to the agricultural engineer. 

Tractor Wheels Packing the Soil. Ever since the 
advent of the tractor there has been more or less com- 
plaint among farmers relative to the packing of the 
ground with tractor wheels. In some instances this 
packing is beneficial, and in other instances it is in- 
jurious. In some soils the action of the tractor wheels 
has no influence on packing. 

investigation of these complaints, and also research 
work to determine the cause, revealed a correlation be- 
tween the amount of organic matter the soil contained 
and degree of injury the packing did. The field in- 
vestigations began with the study of the influence of 
packing on muck soils. On freshly broken virgin peat 
soils the action of the tractor wheels packing the ground 
when making the seedbed proved beneficial to crop growth. 
Some of these soils contained as high as 90 per cent 
organic matter. 


The investigation in clay fields, where the clay element 
comprised from 70 to 90 per cent, showed that in soils 
containing less than one per cent organic matter, pack- 
ing by tractor wheels caused serious injury. On dry 
soil the furrow following the tractor wheel was broken 
and differed from the other furrows in shape and tex- 
ture. Rainfall caused the finer earth particles of this 
furrow to run together to such an extent that after- 


Manager, research and educational department, Oliver 
Chilled Plow Works. Mem. A.S.A.E. 


tillage operations did not prevent curtailment of plant 
growth. Plowing these same soils when wet made the 
ground so hard that no amount of after-tillage effectively 
offset the injury to crop growth. A _ winter’s freezing 
proved necessary to soften the hard clods. The addition 
of organic matter to a 6 per cent content to a depth of 
11 inches showed no crop growth injury from the pack- 
ing of tractor wheels in the same soils, when plowed 
dry or in moist condition. The injury to crop growth 
after wet plowing was greatly reduced. 


Sandy soils containing 90 per cent sand and less than 
one per cent organic content were injured by the packing 


of the tractor wheels. When the content of this soil was in- © 


creased to 3% per cent organic matter to a depth of 8 
inches, the packing of the tractor wheels proved to be 
of benefit to the soil. A still further increase in organic 
matter up to 6 per cent, to a total depth of 11 inches 
resulted in the influence of packing of tractor wheels as 
being nil. 

These experiments carried on over a period of eight 
years ought to be strong evidence that organic matter 


in the soil plays an important part in the operation of 
tractors. 


Effect of Onganic Matter on Power Required to Pull 
Plow. In every case studied the constantly increasing 
content of organic matter in the soil, regardless of its 
nature, showed a corresponding decrease in the amount of 
power required to pull the plow whether the ground 
was dry and hard, or the conditions optimun for ideal 
plowing. 

Organic Matter Important in Corn Borer Control. These 
experiments show the necessity for having sufficient organ- 
ic matter in the soil to make plowing possible in any 
type of soil when plowing conditions are not ideal. 

It is vital to have sufficient organic matter in the soil 
to succesfully fight the European corn borer. One objection 
brought against plowing in some of the present corn borer 


(Left) This field of heavy corn stalks is being plowed in a manner to successfully control the European corn borer. (Right) A very 
heavy soil containing sufficient organic matter to turn under a heavy growth of corn stalks without leaving large holes through 
which moths could easily emerge 
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(Left) Steel moldboard after removal from muck soil where it had been buried for 6 months. Before burial the board was covered 

with a heavy coating of grease containing 20 per cent its total volume of finely ground calcium carbonate. (Right) The same mold- 

board shown (at left) showing three stages of polishing to remove the rust. The portion through the center is the result of the 

first polishing; that through the rear end shows result of second polishing; the front section shows the third polishing. These three 

illustrations show the evil effect of acid muck soils upon plow moldboards. This board was covered very carefully with a prepara- 
tion that should have resisted any influence the soil might have 


territory has been the inability to thoroughly cover corn 
stalks in heavy clay soils lacking in organic matter. 
Turning these soils either when too wet or too dry 
leaves large holes through which moths may easily emerge 
Sometimes harrowing does not fill these holes well enough 
to hinder the emergence of the moth without wing in- 
jury. 

Thus it becomes evident that one of the phases in fight- 
ing the European corn borer is to get the soil into a 
friable condition so that plowing can be done when the 
farmer has the time to do it. Of course, this involves 
a more frequent application of manure and a crop ro- 
tation that will enable the farmer to have green manure. 

Investigation in Northern Ohio of some clay fields 
depleted of organic matter brought out interesting state- 
ments from farmers who have lived in that territory 
for fifty years. 

One farmer in particular called attention to a field 
typical of many others which we were investigating. He 
said that this soil fifty years ago plowed mellow and 
that the only tillage required was the use of a smooth- 
ing harrow. Today they are frequently obliged to plow 
late in the spring on account of wet weather and use 
the utmost care as to how they finish the preparation 
of the seedbed. 


These investigations show very clearly that the neces- 
sity for tillage operations is increasing measurably on 
soils low in organic matter. This particular field contain- 
ed less than 0.1 per cent organic matter at a depth of 5 
inches. Below that depth it was nil. 


Influence upon Plow Scouring. During the past fifteen 
years instances of failure of plows to scour, in soils 


Microphotograph (magnified 10 diameters) of spot on plow mold- 


board left standing in the muck soil from 12:00 a.m. to 1:00 p.m. 


The soil was wet, and the atmospheric temperature was 81 


degrees Fahrenheit. The plow refused to shed after this 
experiment 


where before that time such a thing as a plow sticking 
was unknown, have become common. 

Investigating these cases led to a series of experi- 
ments to determine what the cause really was. Farmers, 
of course, were complaining that plow manufacturers were 
not making as good plows as they did formerly. Plow 
manufacturers could find nothing that would lead them 
to believe their plows were any different from the scour- 
ing standpoint, and as a matter of fact they are better 
built today than they ever have been. 

Physical analysis of these soils showed the two 
common factors were low organic content and soil acidity. 
All the soils investigated showed very low organic matter 
content; two were slightly alkaline. The addition of 
organic matter to bring the content up to 4 per cent to 
plowing depth, and correction of the soil acidity with 
calcium carbonate, eliminated the sticking condition. The 
addition of organic matter to the two alkaline soils cor- 
rected that trouble. 


These same experiments also revealed the rather as- 
tonishing fact that neither the size of the plow nor its 
shape caused failure to scour in soils which contained 
3 per cent organic matter. 


Another interesting phase of plowing brought forth in 
this same series of experiments was that one shape of 
plow did a successful job in either sand or clay when 
the organic matter content of the soils ran from 5 to 7% 
per cent. It is quite obvious then that the common low 
ratio of organic matter to the mineral elements in the 
soil is one of the reasons for the demand upon plow 
makers for so many different shaped plows. 


Millions of dollars could be saved to manufacturers 
and incidentally to farmers if the organic content of the 


The effect of the tractor wheel on this ground (muck) was nil. 
The growth of the weeds was heavy enough to act as a sort of 
cushion to protect the soil beneath 
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soil were kept sufficiently high to be the determining 
factor in the friability of the soil. This is not im- 
possible and would be most beneficial from the stand- 
point of the growth of the crop and the cost of production, 
in lessening the amount of field operations necessary to 
prepare the seedbed and tend the crop. 


Influence Upon on Effective Mulch. We occasionally 
hear it said that the soil mulch does not save soil 
moisture. Experiments conducted along with the plowing 
experiments in the clay and sandy soils go to show that 
the organic content of the soil determines whether or 
not the mulch will be effective. The definition of the 
word mulch does not convey any idea as to its physical 
texture. This is all important. It has been known for 
a great many years that to make a mulch effective it 
must slow up capillary action between the subsurface 
and the mulch on the surface. 


Harrowing ground low in organic matter whether it 
was clay or sand merely disturbed the surface of the 
ground at the depth of harrowing and did not seriously 
interfere with capillary action. This same treatment on 
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the ground containing 4 per cent organic matter made 
a mulch entirely different from the soil structure of the 
ground beneath and capillary action was seriously handi- 
capped. No effort was made to determine the exact 
amount of moisture conserved but in the clay soil con- 
taining 6 per cent organic matter we were able after 
fifteen days of dry weather without rain to make a 
compact ball of the soil just below the mulch. The 
mulches were 2 to 3 inches deep in all the experiments. 

The corn planted in this fleld showed slight evidence 
of drouth when corn in the plots containing 2 per cent 
organic matter next to it withered. 


It seems, in view of these observations, that it is 
possible to arrive at what an ideal soil should be like. 
Our soil analysis figures show a steady depletion of or- 
ganic matter of soils for twenty years. We have evidence 
in our files to show that this condition is general. 


These observations ought to be sufficient to show the 
necessity for research to determine the amount of or- 
ganic matter any type of soil should contain for the lowest 
cost of production and the highest yield of quality produce. 


The Wiring of Farm Buildings 


By H. H. Weber’ 


T IS only within comparatively recent years that a few 
of us have begun to appreciate the possibilities in the 
field of farmstead wiring or to understand some of the 

more or less special problems involved in it. 


We have known for a long time past that the American 
farm consumed fairly large volumes of those products 
which we commonly class under the head of wiring mate- 
rials. During the war period peak of farm lighting plant 
installation some of us sold large quantities of wiring 
materials to manufacturers of plants, but, as these mate- 
rials were distributed and installed through agencies which 
for the most part, were quite separate from the distributors 
or installers with whom we were in close contact, very few 
of us gained much of an idea as to where or in what man- 
ner these materials were used. 


Then too, for several years after the war many of us 
were taxed to capacity to produce wiring materials to keep 
pace with the large increases in urban light and power 
wiring which came with motorization of industry, the 
general building boom and a better public appreciation of 


1Paper presented at a meeting of the Rural Electric Division 
of the American Society of Agricultural Engineers, at Chicago, 
December, 1928. 


Assistant engineer, Rome Wire Company. Mem. A.S.A.E. 


the comfort, convenience and safety of electricity in the 
home. 


Today we are beginning to realize, in common with 
other electrical industry groups, that our inadvertent 
neglect of the farm wiring field has been most unfortunate. 
Since, largely through the Committee on the Relation of 
Electricity to Agriculture, we have begun to carefully 
check up the wiring requirements of the farm and to learn 
what has been done to date, we are finding that the aver- 
age farm owner has too often been imposed upon, where 
wiring is concerned, either by ignorant or unscrupulous 
installers, or, to a lesser degree, by uninformed persons 
who seemed to feel that proper wiring was of small im- 
portance if generating equipment could be sold to the 
farmer. 


In altogether too many of the farm wiring jobs which 
have recently begun to come to the manufacturers’ atten- 
tion, too small a size of copper conductor has been used 
to properly and efficiently take care of the load, either 
throughout the entire system or in important portions of 
it. We have frequently found that all the outlets in a good 
sized farm house have been placed on a single circuit and, 
occasionally, that the barns and other farm buildings have 
also been placed on this one badly overloaded and there- 


Some of the buildings to be wired in connection with the National Rural Electric Project at College Park, Maryland 
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Undoubtedly the most significant development in the application of engineering 
to agriculture in recent years is in the use of electricity for lighting, cooking, re- 
frigeration and a great variety of power purposes on the farm. The great value of 


electricity to agricultural people cannot be overestimated. 


It is now available to a 


large section of rural America, and its use on a continually expanding scale will 
result ‘a economies of operation and standards of, living never before attained on 
American farms. 
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fore inefficient and unsafe circuit. Simple ordinary safe- 
guards, such as the proper housing of fuses in metal cabi- 
nets and protection through proper enclosure against acci- 
dental contact with current carrying parts of knife 
switches have likewise been neglected. Extension lamps; 
drop lights in cellars, dairies and other damp locations; 
portable tools and light machinery have also been equipped 
with cheap, unsafe lamp cord of poor grade and highly 
unsatisfactory wearing qualities for such locations. Again 
we find that provisions for the protective grounding of 
non-current carrying parts of various types of electrical 
farm machinery, which is often used in highly conductive 
locations, have not been carried out on the majority of 
farm installations and, since the internal insulation of the 
best of our electrical apparatus gradually deteriorates with 
use, there are those who fear the ratio of e'ectrical acci- 
dents on some of the none too well wired farms may be 
unfortunately increased. 

Lastly, we have observed many more minor and less 
hazardous defects on large numbers of farm installations. 
Wires between buildings have not been carried high 
enough to properly clear some types of farm machinery or 
loads and are often found to be inadequately supported or 
insulated; steel outlet boxes have not been used to enclose 
joints in conductors, switches, screw receptacles with ex- 
posed terminals, etc., wires or cables in haylofts, or well 
down on the sidewalls of barns, where they are subject 
to mechanical injury, have not been properly protected 
with pipe, stout wooden boxirg or guard strips; while 
wires frequently have been insufficiently supported. 

But, on top of these weak spots in farm wiring, which 
must be charged to the ignorant or unscrupulous installer, 
some of us in the wiring material field who began to take 
genuine interest in farm wiring a few years ago, soon 
realized that the manufacturers of wiring material had a 
job to do. It was apparent that many of our standard 
wiring materials or methods which were in common use 
in the urban communities do not entirely fit the econ- 
omies or semi-special conditions obtaining on the farm. 

In the first place, the farmer with a desire to wire from 
one to a dozen buildings can hardly be expected to make 
the required investment per outlet for our more expensive 
wiring systems, under which the city home owner with 
only a single building to wire is already inclined to chafe 
at times. In the second place, conditions which are infre- 

“ quently encountered in urban wiring must be met in farm- 
stead wiring. Such conditions include dampness in dairies 
or crop barns, acid atmosphere in stables or cow barns, com- 
paratively rough use in certain locations, etc. In the third 
place, the construction and general layout of many farm 
houses calls for types of wiring material which are rela- 
tively inexpensive per foot, which can be easily and quick- 
ly fished from outlet to outlet through pockets cut in floors 
or walls and which, at the same time, will not require high- 
ly skilled labor or be ugly in appearance when, in single 
story ells or additions without accessible roof spaces, it 
becomes necessary to wire exposed on walls or ceilings. 

These factors were largely responsible for the develop- 
ment of a new type of wiring material which is known as 
non-metallic sheathed cable and which is now made by 

several large manufacturers. This product, in the judg- 


ment of many well-qualified persons, seems to represent 
the best type of wiring material available, so far, at least, 
as our present developments have progressed, since it 
seems to embody those features of safety, long life and 
economy which are sorely needed in farmstead wiring. 

And now to turn for a moment to that part of the farm- 
stead wiring problem which belongs to no one group but 
which is the joint job of the agricultural engineer, the 
electric utility companies, the electrical manufacturer, the 
installer and all other industry groups, namely, the job 
of educating the farmer to the need of an adequate wiring 
job with an ample number of circuits, as well as plenty 
of outlets. It is recognized that this is no simple task. 
The average farmer is interested primarily, almost wholly, 
in labor-saving electrically driven farm equipment, in what 
it will do for him; just as the farm wife is interested in 
the labor-saving electrical household appliances. Wiring to 
them is a sort of necessary evil, a means to an end, a 
little understood part of farmstead electrification, the cost 
of which often forces them to do without machines or 
app'iances which they greatly desire. 

For this reason they often lend a sympathetic ear to 
the installer with a low price; the individual who, through 
ignorance, anxiety to do a job or unscrupulous methods, 
gives them the sort of wiring job that means eventual dis- 
satisfaction or danger. In a case recently reported, it is 
necessary to shut off all the house equipment, even the 
lights, when more than one piece of equipment is to be 
used in the barn or dairy. 

It requires nothing more than a visit to the average city 
home, wired under anything short of the so-called “Red 
Seal Plan,” to reveal what inadequate circuiting and too 
few outlets can mean in the way of over-fusing, unsightly, 
cumbersome lamp cord wiring, and useful, labor-saving 
appliances gathering dust on the shelf. Half wired, quar- 
ter-wired homes represent the greatest single problem with 
which the electrical industry and the electricity using 
public is faced today and, out of the welter of sad testi- 
mony which we are daily accumulating on this score, we 
should draw much for the wiring guidance of the American 
farmer which will help him avoid those common pitfalls 
of underwiring. 

The Committee on the Relation of Electricity to Agri- 
culture has made an excellent start on a simply worded 
wiring manual which will help the farmer plan his elec- 
trical installation intelligently, which will help him to be 
his own inspector to the end that be may obtain a safe, 
well-installed wiring job and which will assist him greatly 
in making minor repairs. 

We should all help the Committee in this excellent work 
and we should help the farmer by recommending strongly 
that he avoid itinerant wiremen or wholesale farm wiring 
installers from out of the state or his own section. Let 
us all advise him to be guided by the utility company 
whenever possible, or when, for any reason, such council 
is not to be had, det us urge him to select an electrical 
contractor from a nearby town who has an established 
place of business and good standing in his community: 
someone who has been an electrical contractor for at least 
five years and who can be called upon to back up his work 
within any reasonable period after it is done. 
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The Installation of Farm Feed Mills 


By E. R. Meacham‘ 


RACTICALLY all farmers who feed livestock use 
ground grain somewhere in the rations. They gener- 
ally raise much of this grain right on the farms where 

it is fed, but most of them must haul the crop to the cus- 
tom mill, have it ground, and then haul it back to the 
farm again before it is ready for feeding. Such a program 
makes their grinding cost them a considerable sum for the 
time and labor of hauling, in addition to a cash outlay of 
from two to three dollars a ton. 


Years ago farmers began trying to get around some of 
this expense and labor by grinding at home. First, it was 
with outdoor sweep mills run by horsepower. Then with 
the advent of the gas engine, it was in small burr mills, 
and, when the tractor became common, larger mills came 
into use. 


But many farmers are not entirely satisfied with this 
method of grinding. Much of the work has to be done 
throughout the winter when it may be neither pleasant 
nor convenient to get the tractor started for a few hours 
operation. Nor is it always practical to grind a large 
amount at one time, for there is a feeling, possibly not 
substantiated by experimental evidence, that freshly 
ground grain is more palatable to livestock and therefore 
more valuable for them. 

It is certain that under some conditions ground feed 
spoils very quickly. This is especially true of new corn. 
The shelled corn recovered in shredding is very apt to 
heat, and this tendency is much increased by grinding. 


As soon as the electric power lines reached out into 
the country a few farmers here and there began to rig 
up their own devices for grinding with a motor. Long be- 
fore rural electrification received any great attention, one 
farmer had set up the arrangement shown in Fig. 1 for grind- 
ing his feed. He soon discovered that he could not afford to 
stand around and wait to take care of the little stream of 
grain that trickled out of the mill, so he worked out a 
scheme to make it take care of itself. He built an addition 
to the hopper and knocked a hole in the floor at the side 
of the mill. 


After he fills the hopper he can go on about his chores. 
The ground grain runs down a stove pipe spout into the 
feed box in the stable below. The arrangement is crude, 
but it works, and it shows a farmer’s solution of his own 


1Paper presented at a meeting of the Rural Electric Division 
of the American Society of Agricultural Engineers, at Chicago, 
December, 1928. 


7Manager, rural service department, Wisconsin Power & Light 
Co. Mem. A.S.A.E. 


grinding problems before any experimental work was done 
with electric drive. 


The widespread interest in feed grinding in Wisconsin 
made it one of the early jobs of the Wisconsin rural 
electrification experimental project. Out of a dozen dif- 
ferent mills brought into the agricultural engineering lab- 
oratory of the University of Wisconsin for study and 
trial, F. W. Duffee and I selected the little outfit shown 
in Fig. 2 as the most promising. It was the first mill in- 
stalled on the Ripon experimental line. 


When we set it up on this solid pedestal, belted it to a 
2-hp. motor and arranged a chute from the grain bins 
above, and an adjustable spout to deliver the ground grain 
into a bin or directly into a sack, we thought we had taken 
a long step toward making farm grinding a manless job. 


Two troubles developed. We could not get a steady 
automatic feed. The grain would either bridge over in the 
hopper and allow the burrs to run together, or the mill 
would choke up and throw off the belt, allowing the motor 
to run idle. The burrs were only 4 inches in diameter, and 
they had an effective grinding surface only about % 
inch wide around the edge. This made the grinding ex- 
tremely slow and the wearing of the burrs very rapid. 


The second mill studied under farm conditions was 
an awkward-looking, old-fashioned outfit. It gave the 
best satisfaction of any of the early mills we studied. But 
it was installed in a one-story granary some distance from 
the barn where the grain was fed and no attempt was 
made to operate it without constant attention. It did have 
the effect, however, of making feed grinding at the Still- 
macher farm the regular routine job of a twelve-year-old 
boy. 


Nails, nuts and other iron in the grain dulled the burrs. 
This difficulty and expense of renewing them turned our 
attention to hammer mills. The first hammer mill install- 
ed by W. C. Krueger on the Wisconsin rural electrification 
project was bolted to heavy timbers laid across the con- 
crete partitions of a stall. The 5-hp. motor was mounted 
on top of a concrete water tank, and the mill and the 
motor were at the end and on opposite sides of a cross alley 
leading into the central feed alley of the barn. The belt 
did not obstruct the cross alley because it was higher 
than a man’s head. At threshing time the owner, Mr. 
Tabbert, drove the loads of grain into the barn driveway 
over head and shoveled the grain into storage bins. From 
there it passed down a short metal spout directly into the 
hopper of the mill. The ground grain dropped into the 
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Fig. 1. (Left) One of the early 
set-ups for electric drive ar- 
ranged by a Wisconsin farmer, 
John McCutchin, for grinding 
feed on his farm. Fig. 2. (Right) 
The first feed mill installed for 
electric drive on the Ripon 
(Wisconsin) rural electric ex- 
perimental line 
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space below the mill which was boxed in tight to retain 
the dust. 

This arrangement has given perfect satisfaction from 
the beginning. Its only fault is the price of the mill. At 
about this time, two new hammer mills came on to the 
market. Both Mr. Duffee and Mr. Krueger cooperated with 
the manufacturers by working with their machines and 
suggesting changes, until they both felt that the College 
of Agriculture could put their recommendation on both 
grinders for farm use. 

This marked the beginning of the appearance of small 
hammer mills on Wisconsin farms. 

The most common mistake in planning the installation 
of hammer mills is a failure to appreciate the high speed 
at which they must run, and the consequent necessity 
for firm anchoring. The owner of the mill shown in Fig. 
3 tried to get along without a blower by placing the mill 
some distance above the floor, leaving a space for ground 
feed under the mill. Unless some unusually rigid support 
is provided, an installation like this is not satisfactory. 
The vibration of the mill running at approximately 3500 
r.p.m. injures the machine itself and the bearings of the 
motor that drives it. Moreover, it is impossible to transmit 
the motor’s full power and to maintain a steady speed if 
the mill is shaking around. 

Another factor in the successful operation of the mill 
itself is the selection of the proper belt. The mill pulley 
is necessarily very small. It affords a limited contact 
with the belt, which is running at a speed of about 3600 
feet per minute. To hug the pulley closely and stay in 
place it should be thin, very pliable, and preferably end- 
less. Ordinary joints and lacing will cause very undesirable 
pounding at this speed. , 

There seems to be a very general lack of definite in- 
formation regarding the relations that may exist between 
the speed of the mill, its efficiency, its capacity, and the 
power required to drive it, and the fineness of grinding. 
Whatever may be the theoretical relations, our observation 
is that these mills do not give their owners satisfaction 
unless they are driven over 3000 r.p.m., and preferably 
at 3500 r.p.m. 

- With the pulley sizes now commonly supplied on these 
mills, this will require an 8-inch pulley on the ordinary 
1800 r.p.m. motor. It is absolutely useless to expect suc- 
cess from the standard pulleys regularly furnished with 5- 
hp. motors. 
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The most obvious method of using these mills is to 
try to fit them into the already established practices of 
handling the grain. But to avoid a labor item comparable 
to the cost of grinding at the custom mill, very definite 
plans must be made to bring the grain from the storage 
bins to the mill, grind it and deliver it at the point of 
feeding with no labor and very little attention. 

To do this the grain storage should be in or very near 
the barn where the greatest amount of ground feed is 
used. Gravity will, of course, bring the grain from over- 
head bins, and the blower is an excellent way of transport- 
ing the ground feed, as it can be easily used under a 
very wide variety of conditions where other elevators 
would be entirely impractical. No figures are available 
to show just how much power the blower itself takes, 
but observation of mills with and without blowers, in- 
dicates that those equipped with the blower grind fully 
as fast as those without. 


This is probably because the power absorbed by the 
fan is somewhat balanced by the help it gives in drawing 
the meal through the screen. 


A number of interesting arrangements have been used 
by farmers in setting up their hammer mills to meet their 
individual conditions. 


In one old granary built on a side hill, having a space 
for machinery underneath, the mill was mounted on an 
adequate concrete footing, and was driven with a port- 
able 5-hp. motor. (See Fig. 4.) To the bottom of each 
of three storage bins was attached a short, square wooden 
spout with a slide. The local tinner made three funnels, 
some sections of 4-inch pipe, and three adjustable elbows. 
These convey the grain from the bin spouts to the mill 
hopper. Thus the owner can grind from any one bin or 
from any combination of the three without changing his 
set-up. 

But he found that he could not regulate the proportions 
of a mixture of grain by means of the slides in the square 
wooden spouts, If he opened a slide enough for the grain 
to run at all, it filled the pipe and seemed to feed into 
the hopper as fast as from another pipe the slide of 
which was opened wide. This gave a fifty-fifty mixture 
instead of the three-fourths oats and one-fourth barley that 
was wanted. So the owner had a reducer or nozzle made 
for the end of the barley spout, and now it delivers only 
one-third as much as the oats spout. 


Fig. 3. (Left) A hammer mill, on account of the high speed at which it operates, must be firmly anchored to prevent excessive 
vibration. Fig. 4. (Middle) A hammer mill installed on the farm of Mr. Capener; it is located in the space underneath the 
granary which is built on a side hill. Fig. 5. (Right) The mill on the Owens farm in which the use of an elevator is introduced 
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Fig. 6. (Left) The motor is mounted close up under the roof as the elevator must be driven from the top. Fig. 7. (Right) Home 
grinding is a much simpler problem where grain storage facilities include a built-in elevator 


To vary the proportions he must provide additional 
nozzles. The blower pipe extends to the top of the gran- 
ary where he is building ground feed bins having very 
steep sloping bottoms. From these bins the ground feed 
is to be spouted into sacks or directly into a wagon or 
truck backed up to the door. 


This farmer feeds a number of sheep and hogs as well 
as dairy cattle, so this location is probably as convenient 
for him as an installation in the barn. 


The mill (Fig. 5) on the Owens farm introduces anoth- 
er step, the use of an elevator. Here is another make 
of 5-hp. motor, too. Because an elevator should be driven 
from the top, the motor shown in Fig. 6 is mounted close 
up under the roof, a location that would be impractical 
with any other form of power. A milk trough discarded 
from a creamery carries the grain to the proper bin. The 
blower on the mill elevates the ground grain, which passes 
through a dust collector and drops into a small storage 
bin. 

The few farms where grain storage arrangements al- 
ready include a built-in elevator, are admirably adapted to 
home grinding. (See Fig. 7.) In addition to the bins in 
which the grain is regularly stored when purchased or 
threshed, a smaller magazine hopper is placed over the 
grinder. No extra labor is required to fill it. The desired 
grain, or combination of grains is spouted down into the 
elevator pit and elevated into this small bin from which 
it feeds directly into the mill. In this case the motor that 


elevates the grain also drives the mill. In fact, while the © 


hopper is being filled both operations can go on at once. 
Then the belt to the lineshaft is run off the motor pulley 
and the grinding goes on alone. Here on the Noyes farm 
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Fig. 8. Diagram showing a arrangement on the Stauffacher 
arm 


the unduly long and heavy lineshaft previously installed 
for engine drive is used without change. 


Where most of the grain is to be fed in the barn, the 
feed alley itself is an excellent location for the mill. A 
portable motor is easily rolled in on the concrete floor. 


To secure perfect belt alignment with such an arrange- 
ment, H. S. Stauffacher cut two shallow channels with 
vertical sides in the concrete. They are spaced as far 
apart as the wheels of the truck and each channel is as 
wide as the steel tire. When he rolls the wheels of the 
truck into these two channels the motor pulley is exactly 
in line with the pulley on the mill and the pull of the 
belt cannot twist the motor around. The channels are 
long enough to allow for any changes in the length of 
the belt. j 

Fig. 8 is a diagram of the installation described in the 
preceding paragraph. At threshing. time they drive the 
grain wagon up onto the haymow floor and fill the bins 
there. In this case the grain or mixture to be ground 
must be shoveled from storage into the smaller reservoir. 
Then it goes down into the mill, up into the ground feed 
bin, and drops back into the feed carrier from which it 
is shoveled directly into the mangers. Such an arrange- 
ment puts industrial efficiency into an important farm 
operation. 


It will be noted that the rigid portion of the grain 
spout ends high enough above the mill so that the top 
can be tipped back when it is necessary to change the 
screens. The lower part, in this case, is a grain sack with 
the bottom ripped open. This extends low enough so that 
the grain will block“ the spout before it overflows the 
hopper. It is entirely satisfactory where the grain spout 
is practically vertical, but if the spout reaches the mill 
at a rather flat slope, the vibration and the weight of the 
grain are apt to pull such a cloth tube out of the hopper 
and let it discharge on the floor. A movable section of 
wooden or metal spouting is better for such locations. 


_ Even if the grain storage space is not above the stable, 
the feed alley may be an excellent place for a grinder. 
A narrow, deep hopper can be built above the mill and filled 
through an opening in the floor above. In one installation 
the hopper holds about 25 bushels. From the blower the 
ground feed goes to a regular dust collector with two bag- 
ging spouts. This is placed astride the partition in the 
feed box so that different grains may be delivered to each 
box. A third compartment of this feed box is built up 
to the floor above where it is filled through a trap door. 
It is for mill feeds that are used in the ration. 

Fig. 9 shows an installation on one of the Wiscensin 
college of agriculture farms, which eliminates all labor 
in connection with the grain from the time it is elevated 
into overhead bins until it is weighed out to make up 
definite rations for feeding trials. The rations are mixed 
in the room at the right. The same motor that drives 
the grinder is also used to elevate the grain by means of 
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Fig. 9. An installation on one of the Wisconsin college of agri- 

culture farms which eliminates all labor in connection with the 

grain from the time it is ground and elevated into overhead bins 

until it is weighed out to make had definite rations for feeding 
trials 


a blower. Ropes leading from this room control the 
delivery of ground feed into the proper overhead bin. One 
of the valves in the bottom of the large storage bins is 
shown. From this valve grain enters the hopper through 
the wooden spout standing behind the grinder. Incidental- 
ly, this is another make of hammer-type mill that is just 
now appearing on the market. 

Space may be saved in the feed room and all troubles 
with belts may be avoided by running the mill direct con- 
nected to.a 3600 r-p.m. motor. The Public Service Com- 
pany of Northern Illinois has such an outfit in use at its 
model farm near Mundelein. 

There are three large overhead bins for grain storage 
and four small ones to receive ground feed. A built-in 
elevator operated by a separate motor serves all seven 
of these bins. Over the hopper for the elevator boot there 
is a small door through which grain may be shoveled from 
a wagon or truck outside for delivery into the storage 
bins. The openings in the bottoms of these three bins 
are so grouped that one large tapered metal spout covers 
them all and conveys the desired grain directly to the 
mill. In this installation the mill is not equipped with a 
blower but delivers ground feed into the boot of the same 
elevator that is used for whole grain. By turning a wheel 
in the feed room the upper spout is directed over the 
desired bin. From the four small bins ground feed is 
drawn out through a common spout as needed. 

This kind of mill may also be equipped with a blower 
for taking away the meal and in most cases that is proba- 
bly the simplest way of handling it. In fact, the manu- 
facturer informs me that the belt-driven mill will also act 
as an elevator for whole grain. With the screen removed 
and the hammers stationary it is claimed that the blower 
of this mill will elevate at the rate of 5 to 6 tons an hour. 

Another direct-connected 5-hp. outfit is installed on a 
large certified milk farm in Wisconsin. It grinds for about 
200 cows, 150 young stock and 15 horses, and definitely 
proves that mills of this size are plenty large enough for 
any ordinary farm. Here the motor is placed in the drive- 
way so as to be free from dust and the shaft to the mill 
is run through the wall of the feed room. (See Fig. 10.) 
A unique feature of this installation is the provision for 
removing tramp iron from the grain. Nails, washers, etc., 
are not likely to injure the mill and since they are broken 
up into rounded pellets instead of ground to sharp edges 
they are not so dangerous to livestock. 

But the superintendent of this highly specialized dairy 
farm informed me, “We aren’t worried about the mill, but 
we don’t intend to feed our cows old iron if we can help 
it.” So they made a short section of the top of the slop- 
ing wooden grain spout removable. And through this 
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Fig. 10. Diagram of a feed mill installation, with direct-con- 
nected motor, on a large certified milk farm in Wisconsin 


board they inserted a series of big horseshoe magnets. 
The grain, moving slowly down the chute, passes between 
and among these magnets and, as there is some vibration, 
all iron is attracted to the magnets and clings there. From 
time to time the cover is raised and the iron is removed. 

I have not touched on the grinding of ear corn for 
two good reasons. In the territory with which I am famil- 
iar practically any farmer who would be interested in 
doing his own grinding already has corn silage. Rations 
containing corn silage are ordinarily bulky enough with- 
out adding corn cobs. For dairy cows bran is far better 
than corn cobs anyway. The first reason then is that 
under our conditions the problem of ear corn grinding is 
not especially important. And the second is that so far 
as I know it has not yet been completely solved. 

I have also avoided roughage grinding. With small 
powered mills it is very slow. At present it cannot be done 
without constant attention, and under favorable conditions 
it is an extremely dirty, disagreeable job. There is also a 
grave question as to whether it is generally worth while. 
The literature on the subject is voluminous, but I believe 
it is well sunimed up by Professor Forbes of the Pennsyl- 
vania Institute of Animal Nutrition who says, “Grinding 
roughage for cattle is like having a perfectly good dog and 
doing your own barking.” 


Ventilation Essentials 
By J. L. Strahan* 


OR satisfactory and efficient ventilation of cow barns, 
three: important points must not be overlooked. 


1, It is essential that the barn be well built and 
the walls reasonably tight. The flow of incoming and out- 
going air cannot be kept under control in a barn which 
is drafty and full of cracks. 

2. The barn must be kept filled with cows. If the ven- 
tilation system is designed for 25 cows and only fifteen 
are kept in the barn, the smaller number will very likely 
be unable to heat the air around them to an optimum tem- 
perature. A herd of thirty cows supplies enough units of 
heat energy to heat an ordinary five-room house. 

3. The ventilation system must be complete to do sat- 
isfactory work. A recent survey in one of the leading 
dairy states revealed that only 20 per cent of the barns 
were equipped with outtake flues and only 30 per cent 
had intakes. Many of the failures of natural draft ven- 
tilation systems occur for this very reason—because they 
are not complete. 


tAgricultural engineer; manager, ventilation department, 
Louden Machinery Co. Mem. A.S.A.E. 
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Wiring the Farmstead for Electric Service’ 


By H. S. Hinrichs’ 


NE of the first problems confronting the farmer who 

is planning to use electric service is that of wiring 

the farmstead and buildings. It is not a problem for 
the farmer alone, however, for the power company which 
is to supply the service is very definitely, though indirect- 
ly, concerned. Electric service can be no more complete 
or satisfactory than the wiring system over which it is 
carried, Accordingly the satisfactory development of rural 
electric service berins with a complete, safe, economical 
wiring system on the farmstead. 

Heretofore the use of electricity on the farm has been 
confined very largely to lighting and small socket appli- 
anees Under those conditions there was little in the way 
of load to require careful consideration in wiring. The lack 
of trained mechanics and the absence of regulations or in- 
spections in rural districts has resulted in a general 
attitude of carelessness on the part of those doing wiring 
in farming communities. The farm owner has not been 
in a position to judge the character of the wiring he 
received. As long as the wiring system worked reason- 
ably satisfactorily he was unaware of any fire or personal 
hazards which may have existed. 

The rapid development in the extension of electric 
service to the farm during recent years is based upon a 
more generous use of electricity on each farm. It is 
generally conceded that rural service will prove economic- 
ally sound only in so far as the use of electricity is re- 
latively large. The wiring system must therefore be 
planned to provide for an increasing load. The larger and 
more varied the load, the more necessary it becomes that 
the wiring be adequate to provide for it, and that proper 
wire sizes and electric protective devices be used. 

Farmstead wiring is unique in the electric wiring field. 
The wiring for any particular use of electricity on the farm 
has a parallel perhaps in industrial, commercial, or re- 
sidential wiring. However, a complete farmstead wiring 
system is such a combination of parts of all of these, to- 
gether with certain features of power distribution systems, 
that it is a distinct wiring condition. Perhaps it can best be 
compared to a city distribution system in miniature. It 
supplies service to'a number of buildings at more or less 
widely scattered points in different degrees of capacity. 
Instead of supplying service to several customers, how- 
ever, it is furnishing the various needs of one. The pro- 
blem of designing an ideal farmstead wiring system is 
complicated enough in.itself, but added to that is the 


1Paper presented at a meeting of the Rural Electric Division 
of the American Society of Agricultural Engineers, at Chicago, 
December, 1928. 

*Rural service engineer, Kansas Power and Light Company, 
Topeka, Kansas. Assoc. Mem. A.S.A.E. 


problem of keeping the cost of the wiring consistent with 
the results to be secured from the use of the electric 
service.. The factors of efficient service and safety, how- 


ever, are fully as important as the first cost of the in- 
stallation. 


Any plan for farmstead wiring should consider the prob- 
able future loads as well as the immediate uses of elec- 
tricity for which wiring is being installed. Such consider- 
ation must include not only capacity but probable shifting 
of load centers. The original load may be largely in the 
home, whereas possible future motor loads may be at 
such a distance from the dwelling as to require major 
changes. in the whole wiring scheme. In so far as such 
probable loads can be forecast, the wiring system should 
be so planned that additions or changes can be accomp- 
lished with a minimum of expense. 


Transformer Location, The location of the transformer 
has an important bearing on the farmstead wiring system. 
With the more general use of electrical devices having a 
relatively large demand, such as electric ranges, water 
heaters or motors, locating the transformer near the load 
center or point of maximum demand becomes increasingly 
important. This not infrequently means placing the trans- 
former somewhere in the farmstead. This construction of 
primary lines and transformers on private property brings 
up the question of the ownership of and liability for 
such lines. Present practice is tending more and 
more toward company ownership of all primary lines and 
equipment in rural installations. Certainly the mainten- 
ance of such equipment must be included in the regular pa- 
trol service of the company. Unless regular maintenance is 
provided, hazardous conditions will develop sooner or later. 
The farm customer is obviously not in a position to main- 
tain electrical equipment carrying high voltages. Where 
transformer equipment is owned by the customer and main- 
tained by the company, misunderstandings over charges 
for maintnance occur too frequently. For these reasons 
it seems desirable that all primary equipment be the 
property of the company. 


Where primary lines which are the property of the 
company must be extended onto the farmstead, the matter 
of liability for damages to livestock or personal property 
of the customer in cases of storms or other unavoidable 
circumstances, is sometimes a concern to utility. execu- 
tives. Where this feeling tends to retard rural develop- 
ment, a suggestion for overcoming the objection may be 
the use of an agreement between the customer and com- 
pany, by which the customer releases the company from 
liability for such accidents as may result from causes be- 
yona the company’s control. Whether such an agreement 


(Left) Transformer installed on the farmstead to provide good voltage regulation for an electric range and a 5-hp. motor. 

(Right) The wires in the foreground are the service from the transformer to the meter on the back porch. The main farmstead 

feeder extends from the meter back to the nearest pole, to the first barn, and from there to the second barn. Service to smaller 

buildings is tapped from this feeder. Switch wires also run from the house to the first pole and from there to the yard light on 
top of the pole on the first barn 
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is desired or not, there are a large number of farms where 
it will be necessary to place the transformer on the farm- 
stead in order to provide satisfactory voltage regulation. 
If the lines and transformer station are properly located 
and constructed, and thereafter correctly maintained, there 
is slight occasion to object to such practice. The trans- 
former pole should be placed where it is not exposed to 
the vibration caused by livestock rubbing on the pole or 
guys, nor where it is liable to be jarred by the movement 
of wagons or heavy machinery. 

Metering. Along with the transformer, the meter, en- 
trance switch and distribution panel should be close to the 
load center or largest load. Some power companies use 
pole metering installations, placing the meter either on 
the transformer pole or the next pole toward the load. 
Where such an installation materially reduces the wiring 
cost or the distance to a load having a heavy demand, it 
deserves serious consideration. There are objections to 
placing the meter installation on a pole, however, which 
are considered sericus enough by other companies that 
pole metering is used only in exceptional cases. The objec- 
tions are (1) the difficulty of securing proper protection for 
the meter and of maintaing the meter box in proper con- 
dition, (2) greater exposure to tampering, (3) extremes 
of temperature variation and its effect upon the meter, 
and (4) from the farmer’s viewpoint, less accessibility 
to the main switch for replacement of main fuses or 
cutting off the service in case of emergency. 

If the meter is to be located at the dwelling, the rear 
entry way or back porch seems the most logical place. 
The heaviest uses of energy in the home are in the 
kitchen at the rear of the house, and this position will 
most often be closest to the heavier loads about the farm- 
stead. If large motors are to be used in the barn or 
granary, the transformer, service and meter should pref- 
erably be located as close to this point as possible. 


The capacity of the secondary service and meter loop 
is another important consideration. Here again capacity 
should be based upon probable future loads rather than 
upon immediate requirements. Some power companies 
have adopted a rule that the minimum service on rural 


installations be three-wire of 60-amperes capacity. In 
‘some instances it may seem difficult to justify an install- 


ation of this size for the immediate load contemplated. 
However, experience has repeatedly demonstrated that 
where rates are such as to permit a generous use of 
electricity, two-wire service too often becomes inadequate 
after a relatively short time. This necessitates the sub- 
sequent installation of additional or larger service which 
involves considerable expense or a patched-up job. 


The use of what is commonly termed a “steel entrance” 
has important advantages which recommend it for farm 
installations. Such an entrance includes an enclosed switch 
preferably of the “safety” and “meter trim” type and 
conduit extending from the point where the service wires 
are attached to the building or pole, to the switch. (The 
conduit should be effectively grounded.) The enclosed 
switch provides valuable protection against accidenta! con- 
tact with “live” parts when attempting to open the circuit 
or replace the main fuses, and the grounding of the 
conduit is an added protection against the possibility of 
primary voltages being imposed on the secondary wiring. 
Such an entrance is also much neater in appearance 
and more compact than open wiring, particularly where 
large capacity is required. In addition to the advantages 
which such an installation has in itself, its use seems 
to have an influence in raising the standard of the entire 
wiring job which is installed. 


The Distribution System. Distribution wiring about the 
farmstead must, of course, be adapted ‘to the needs of each 
particular installation. Here again consideration should be 
given to future loads in so far as they can be foreseen. 
In some instances it may not be desirable to install the 
complete distribution system at once, if the need for it 
is not immediate or the location of some of the load is 
indefinite. If this is done, that part of the system which 
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is installed should be so constructed as to allow for ex- 
pansion or additions with a minimum of expense. 

The plan of a farmstead distribution system can general- 
ly be based upon the use of a main feeder circuit extend- 
ing from the main switch or distribution panel across 
the farmstead in such a position that circuits to the various 
points of use can be effectively tapped from it. Such a 
system will ordinarily provide more satisfactory service 
than simply extending the wires from building to build- 
ing with the various splices and joints incident to enter- 
ing and leaving a building. 

The routing of such a feeder circuit should take into 
account the points of heaviest demand as well as accessi- 
bility to all the points requiring service. The possible 
use of portable motors and the location of operations to 
be done with such motors may also influence the routing 
of this main feeder circuit. Careful consideration should 
be given to keeping the distance from the transformer to 
the points of relatively large motor operation as short as 
possible not only to reduce the cost, but to provide sat- 
isfactory voltage regulation. 


A carefully planned wiring system will provide the ut- 
most in service for a given expenditure. If the system 
is simply allowed to “grow,” it is very liable to result 
in overloaded or duplicate circuits which are neither eco 
nomical in first cost nor conducive to good service. 

Grounding. There seems to be some controversy at 
the present time regarding the subject of grounding. The 
question is not one of the importance and value of 
proper grounding, but rather the extent to which ground- 
ing should be employed and the methods by which the de- 
sired results may be secured. 

Grounding serves two important functions: (1) 
Protection of the secondary wiring system against high 
voltages which might otherwise be imposed upon it by 
lightning surges or transformer failure and (2) a reduction 
in the possible personal or fire hazards which may occur 


in the use of electrical equipment due to insulation failure 
at some point. 


Grounding for the protection of secondary wiring a- 
gainst possible high voltage is more important for the 
farmstead installation than elsewhere, because of the rel- 
atively isolated position of the farm transformer. On 


This type of safety cabinet provides the main switch and fuses 
for the building, the s\.itch and fuses for a 5-hp. motor, and 
fuses for four lighting and appliance circuits. Only two circuits 
are now in use. Provision for the extra two will permit their 
economical addition when needed. The view shows the farmer 
changing one of the main fuses with absolute safety 
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Interior wiring of a stable A separate switch and convenience 

outlet is provided for the milking machine. Non-metallic 

sheathed cable is used between the milking machine and the 

convenience outlet. Toggle-type switches are used here and 

for the lighting circuit, the latter being located next to the door 

in the background. Reflectors are used on the lights which are 
mounted between joists 


the other hand, the opportunity for securing an _ effective 
ground is, if anything, less. Accordingly some additional 
precaution is desirable to be certain that effective grounds 
are installed on the lightning protective devices of the 
transformer installation and the neutral wire of the service. 
Several cases of farmer-owned transformer installations 
have been observed where neither of these grounds were 
used. 


The large variety of uses of electricity about the farm- 
stead and the wide range of conditions under which it 
is used, makes the grounding problem of the distribution 
somewhat complicated. The normal contact of persons 
or animals with moist earth or concrete floors while 
adjacent to electrical equipment, emphasizes its impor- 
tance. There are, however, practical economic limits be- 
yond which it is simply impossible to go. If it becomes 
necessary to have every piece of equipment grounded re- 
gardless of the conditions under which it is operated, and 
grounded to a separate grounding conductor in order to 
meet requirements of electrical codes, either one of two 
things will happen: Few if any farmsteads will be wired 
in accordance with the codes in this particular, or rural 
electrification will be held up by another serious eco- 
nomic dilemma. The amount of wiring required on a 
farmstead for proper distribution of service to all desired 
points of use is relatively large. For some uses the value 
of the service in dollars and cents to the customer is 
limited. The cost of the wiring therefore must be kept 
as low as possible consistent with necessary standards 
of safety. These standards cannot arbitrarily be raised 
without seriously affecting either their general application 
or the normal development of rural service. 


Who Is to Do the Wiring? This is one of the important 
questions in rural electric development. The power 
company supplying rural service is interested in having 
the farm customer secure an adequate and safe, yet eco- 
nomical wiring job. In a large number of communities, at 
least during the next few years, the customer will look 
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to the company for information about the wiring of his 
farmstead. Whether the company does the wiring or 
leaves it to the contractor, the rural service representatives 
will play an important part in securing the right type of 
rural installations. 


An expression recently obtained from rural service men 
of several power companies in Kansas and Missouri em- 
phasized the fact thatthe respective companies were 
anxious wherever possible to discontinue doing the wiring. 
The lack of competent electrical contractors in some rural 
districts has made it necessary that the company do the 
work. 


There are at least two important reasons for this lack 
of satisfactory electrical contractors in outlying districts: 
(1) An insufficient amount of work to attract reliable 
workmen and (2) the laxity of enforcement of code re- 
gulations which permits incompetent wiremen to “get by.” 
The trend of conditions, however, seems to indicate that 
both of these conditions are about to be or at least can 
be changed. The increased use of electric service in small 
towns and the larger number of farms being connected, 
will tend to increase the volume of work to be done. 
The fostering of better standards for wiring will handicap 
the incompetent workman. With such a change of con- 
ditions, reliable contractors will naturally become more 
interested in this field. 


Such an interest, however, will not just happen, at 
least not as quickly nor as orderly as is desirable for the 
best interests of rural development as a whole. If the 
electrical contractor is to be brought into this phase of the 
wiring industry and it seems essential that he should be, it 
is logical that definite steps be taken to bring this about. 
The rural service representative of the power company is 
in a strategic position to assist in this development. By 
contact and cooperation with contractors and farmers he 
can stimulate interest in better wiring and encourage 
interest of reliable contractors in the wiring jobs within 
his territory. Back of this, however, must be a concerted 
action, a definite plan carried out thoroughly and on a 
broad basis. Just what organization or organizations 
should undertake the development and promotion of such 
a plan is a question worthy of the serious thought of all 
of those interested in rural electric progress. 


Farmstead wiring is a new, but nevertheless important 
phase of a growing industry. A satisfactory and prompt 
solution of the problems involved will make an important 
contribution to the progress of rural electrification. 


Rural Electric Division Visits 
Model Farm 


AST but not least on the winter meeting program of 
L, the Rural Electric Division of the American Society of 

Agricultural Engineers, at Chicago, was its trip on the 
afternoon of December 7 to the model farm of the Public 
Service Company of Northern Illinois. All members and 
guests of the Division who wanted to see this farm were 
the guests of the company from the point of departure in 


‘downtown Chicago until their return there late in the 


afternoon. 

They found the model farm both an 80-acre general 
farm with modern buildings, equipment and methods, and 
a practical rural electric demonstration. 

Its value as a demonstration was impressed on them 
when they learned that instead of being among its first 
visitors they had been preceded by about 19,000 other 
people since it was opened in August, 1928. 

Many members of the Division had the pleasure of see- 
ing on display or in operation, as having proven of prac- 
tical value, equipment and applications which they had 
a large part in developing. 
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Demonstration Farm Shows Possibilities of 


Electricity in Agriculture 


By Richard Boonstra’ 


N THE development of rural electrification there arises 
the problem of educating non-technical people to the 
economies, possible applications and dangers of a force 

more powerful and more flexible, in fact, almost entirely 
different in its characteristics, from any they are used to 
handling. It involves the education of the over-credulous 
to what electricity will not do, and what is not yet prac- 
tical, as well as convincing the skeptical of its many ad- 
vantages. 


The Public Service Company of Northern Illinois has 
concentrated in a relatively small area a large number 
of rural customers and prospective customers, including 
both farmers and owners of country homes. With this 
circumstance in mind, it has attempted to solve its edu- 
cational problem, in a measure, by establishing a model 
electrified farm for demonstration purposes. The farm is 
located near Mundelein, Illinois, north of Chicago, where 
it is easily accessible to a large number of the company’s 
customers. 


Demonstration is the primary function of this model 
farm. Incidentally its 80 acres are operated as a going 
general farm. No research is attempted. 


In about five months from the date in August, 1928, 
when it was opened to the public, more than 19,000 visitors 
had seen its more than 100 applications of electricity and 
many applications of gas. Many of the features which 
contribute to its educational value will be of particular 
interest. 


Arrangement. The farm buildings are arranged and 
located for convenience in exhibiting the equipment to 
visitors. They are grouped around a square court, so that 
visitors may see all of the equipment with a minimum 
amount of walking. 


Farm Office. An institution such as the model farm 
needs a reception room for visitors. The office serves this 
purpose. It has a seating capacity of eighty-five people, 
and is being used as a meeting place for a series of lec- 
tures given in cooperation with the local agricultural agen- 
cies. A small but useful reference library of books and 
experiment station bulletins is kept in the office. : 


The. whole building, including in addition to the office 
a women’s rest room, men’s lavatory and a boiler room, is 
heated by a gas-fired hot water boiler controlled by a 


Agricultural engineer, Public Service Company of Northern 
Illinois. Assoc. Mem. A.S.A.E. 


thermostat in the office. A gas-fired water heater supplies 
hot water for the lavatories. 


Garage. The garage, poultry house, brooder house, hog 
house and implement shed are all adjoining in one long 
building. This arrangement has proven convenient for 
demonstration purposes, and costs less to build than indi- 
vidual buildings would have cost. It also simplifies the 
wiring layout. 


Heat in the garage is supplied by a safety-type gas 
heater. It is enclosed with wire gauze similar to a miner’s 
safety lamp so that no open flame comes in contact with 
gasoline vapor outside the gauze. When the temperature 
of the garage falls below 45 degrees (Fahrenheit), the 
heater is turned on automatically. This keeps the garage 
temperature above freezing on the coldest days. There 
are two 60-watt lamps and a convenience outlet for a 
trouble light and small tools. 


Poultry House. The poultry house is the half-monitor 
type, 19 feet wide and 21 feet long, with windows facing 
south. Three 100-watt lamps are hung six feet above the 
scratching pen floor, and two 10-watt lamps are over the 
roosts. A time switch in the brooder house controls these 
lights. With this arrangement, it is possible to light the 
house both night and morning. 


Brooder House. Gas, electricity and water are all pro- 
vided in the brooder house. Two different makes of elec- 
tric brooders are on display. They are counterweightea 
with weights hidden in the walls, to make it easy to raise 
the brooder up out of the way for cleaning the house. 
The ultra-violet ray lamp for treating young chicks and 
pullets is mounted on a telescoping support that may be 
turned in any direction. 


Hog House. The hog house is 19 feet square, with five 
61%4x8-foot pens. It has a concrete floor and all-metal pen 
partitions. A new type of electric-box fly trap was used 
with success in this house during the early fall of 1928. 

Hay Hoist. A hay hoist is mounted permanently in one 
end of the 17x47-foot implement shed. It is driven by a 
5-hp. farm chore motor. 


The Barn, In the modern hip-roof barn, among other 
conveniences, is a room for mixing feed and a room for 
a threshing machine. The threshing machine will be in- 
stalled, probably within the next year, and will be driven 
with electric motors. 

Machinery had to be arranged as compactly as possible 
in the feed room because it is small. The feed mill is 


Two views of the buildings of the model farm of the Public Service Company of Northern Illinois near Chicago established for 


the purpose of demonstrating the use of electric and gas appliances about the farm and in the home. 


The farm buildings, which 


are situated on a high hill, present a striking appearance when flood-lighted at night, and may be seen for miles around 
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(Left) Distribution switchboard with separate meters for light, power and cooking. An enclosed switch controls each circuit, 

The time switch controls the flood lights. This board is near the load center of the farm. (Right) Exhibition hall. This view 

shows only a small portion of the electric and gas equipment, wiring display panels, pictures and posters now on display in this 
room. Much of the equipment is loaned by the manufacturers 


direct connected to a 5-hp., 3,600-r.p.m. motor. The ground 
feed drops into a hopper on one side of the elevator boot 
and is elevated to an overhead bin by a bucket elevator. 
Another hopper for whole grain is on the other side of the 
elevator boot. The buckets travel up for grain and down 
for ground feed. Whole grain may be shovelled directly 
into the hopper from the wagon by opening a chute in 
the wall. The size of the barn did not justify installing a 
wagon dump for unloading grain because it would be used 
only a few days a year. 


There are seven feed bins overhead, all with hoppered 
bottoms. A discharge spout on the elevator can be turned 
to discharge into any bin by setting the indicator wheel 
over the feed mill. The grain elevator is driven from the 
top by a totally enclosed air-jacketed motor, controlled by 
a push-button station in the feed room. The motors on 
the mill and the elevator both have overload and under- 
voltage protection. 


A closed compartment in the feed room houses the 
milking machine and its discharge pipe leads outside the 
barn. During the average daily milkings the motor does 
not heat excessively even though it is enclosed in this 
manner. On some days when it is run continuously to 


. ce 
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put life into the barn demonstrations, it is necessary to 
remove the glass door for ventilation. 


A vacuum type animal groomer in the barn attracts 
much attention. It takes all loose hair and dirt from the 
cows’ hides, keeping it out of the air. Although it is 
generally used to groom the cows, it has a wide variety 
of uses around the farm because it has much more power 
than the household vacuum cleaner. 


All lighting reflectors are recessed flush with the ceil- 
ing. They are located to eliminate shadows, with a 100- 
watt lamp for every two stanchions. In addition, each stall 
and room is lighted with a 100-watt lamp, except the feed 
room, where two are used. The hay mow is lighted with 
four 100-watt lamps in reflectors, mounted on the rafters, 
and controlled by switches at the bottom of the ladders. 

Portable Farm Motors, In most of the exhibits on the 
farm, the policy is to have the equipment ready at all 
times for demonstrating. For this reason, three different 
makes of 5-hp. portable farm motors are kept on hand 
and belted to the hay hoist, the silo filler, and the buzz 
saw. On the average farm one motor would do all of this 
work besides the feed grinding and other similar work. In 
September, 1928, a silo-filling demonstration was held at 


(Left) Dairy washroom. Hot water and steam for sterilizing milk utensils is provided by a high pressure gas-fired steam boiler. 


In addition, a chemical sterilizer is used for the milker units. 


The glass case- encloses the air circulating pump for the aerator 


and also the water-cooled refrigerating unit. (Right) Good lighting in the dairy barn makes the work easier and promotes clean- 
liness. This is an excellent job of lighting. The reflectors are mounted flush with the ceiling and so located that shadows are 
eliminated 
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(Left) The dining room. The entire house is wired according to Red Seal specifications. For example, in the dining room the ceil- 

ing lighting fixture is controlled by three-way switches located at each door; convenience outlets are located where needed; and 

a floor outlet is under the dining room table to supply the toaster and percolator. (Right) A view of the living room. The gas 
fireplace adds to the cheer of the room and takes the chill away on the days before the main heating plant is started 


the farm. A 5-hp. motor furnished the power to fill the 
32-foot silo at an average rate of 6.8 tons per hour and 
with an energy consumption of 0.7 kw-hr. per ton. The 
cutter was operated at approximately 400 r.p.m. 


Water Tank. A water tank, 11 feet in diameter inside, 
and 17 feet deep, is built on top of the silo. This tank 
has a capacity of 12,000 gallons weighing about 50 tons. 
Extra heavy construction is required to carry this weight. 
The silo walls are of silo brick, 4 inches thick with %-inch 
tie rods. The tie rods across the chute form the ladder. 
The 4-inch standpipe is located in a corner of the chute. 
To prevent freezing, a steam pipe with a return was in- 
stalled against the standpipe and all three pipes covered 
with insulation. Steam is furnished by the gas boiler in 
the dairy. 

Dairy. The dairy is divided into a wash room and a 
cooling room. Machinery in the wash room consists of a 
2-hp. gas-fired, high-pressure boiler, wash sink with chem- 
ical sterilizing racks for the milker units, refrigerating 
unit, and circulating pump for the milk cooler. With this 
arrangement, all machinery is kept in one room, and milk 
is stored in the other. The refrigerating unit is enclosed 
in a glass case to keep visitors away from it, because it 
is automatic and may start operating at any time. 


Milk is brought from the milker and poured through the 
aerator. The upper half of the tubes is cooled with well 
water, and the lower half is cooled with water from the 
storage tank. Morning milk is cooled in the aerator and de- 
livered at once. Night milk is cooled and then stored in the 
tank. This tank is large enough for six 10-gallon tanks. It is 
made of corkboard, tar paper, cypress and galvanized iron. 
A refrigerating unit was selected that would run about 
fifteen hours a day on the hottest days. It ran only about 
fourteen hours a day during the hottest week in August, 
1928, in spite of the tank lid being raised frequently by 
visitors. The maximum power consumption was 4.4 kw-hr. 
per day. Both dairy rooms are heated by gas-steam 
radiators in winter. 


Exhibition Hall. An exhibition hall 16 feet wide and 
67 feet long is provided for showing equipment in addi- 
tion to that actually used on the farm. Convenience out- 
lets are located so that most of the appliances may be 
operated. 


The well and pump is in the west end of the hall. The 
well is 386 feet deep and the pump requires 5 hp. to pump 
at the rate of 37 gallons per minute. 


One main electric metering and distribution panel in 


the exhibition hall is the heart of the distribution system. 
Secondary wires are run underground from the trans- 
former to the meter board, where the current is distributed 
through separate meters for light, power and cooking. 
Having the meters close together will make it easy to 
change over any of the distribution circuits from one 
meter to another, if that ever is found necessary. All 
wiring between buildings is underground, most of it being 
armored parkway cable, and the remainder is in conduit. 
Most of the interior wiring is in rigid conduit and a small 
portion in armored cable. 


House. The house is designed and finished in early 
American, and is wired throughout according to Red Seal 
specifications. This means that there are sufficient out- 
lets properly placed for the use and enjoyment of electric 
service, with wiring and switches of adequate capacity. 


Balsam wool insulation was used in the walls and roof. 
This helps to keep down the cost of heating with gas. 
Gas is used in the house-heating boiler, domestic water 
heater, incinerator, laundry plate, clothes drier, and kit- 
chen range. 


Gas arrives at the farm at fifteen to twenty pounds 
pressure, and a regulator in the basement reduces the 
pressure to the equivalent of six inches of water, for dis- 
tribution to the appliances on the farm. 


Adequate and pleasing lighting is an essential of the 
modern home. Special pains were taken to provide good 
lighting in every room in this model farm home. In addi- 
tion, convenience outlets are placed where needed, accord- 
ing to modern practice. Some of the appliances used in 
the home are the electric refrigerator, kitchen ventilator, 
built-in electric dishwasher, food mixer and chopper, elec- 
tric clock, gas range, doughnut cooker, drink mixer, egg 
beater, toaster, percolator, vacuum cleaner, electric radio, 
floor lamps, electric serving machine, curling irons, hair 
drier, violet ray machine, heating pad, glow heater, small 
portable lamps, washing machine, electric iron and elec- 
tric ironer. 


Landscaping. The grounds were planned on the theory 
that the farm would have to be made attractive in ap- 
pearance or people would not come to see it. A small 
flower garden occupies the space between the house and 
the office. Also, a nursery has been started. Everything 
is planned to show people that country life can have all 
of the advantages of city service of gas and electricity, 
in addition to the freedom from smoke and crowded con- 
ditions of the city. 
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Studies of Seed Corn Testing with Electric 


Germinators 
By E. W. Lehmann’ 


AREFUL estimates indicate that returns to corn belt 
farmers in high yield and better quality of corn, as 

a result of the use of high grade seed, are in many 
cases equal to at least 20 per cent of the value of the 
crop. Good seed is absolutely essential to secure good 
yields and high quality corn, and proper testing of seed 
corn is the only satisfactory method of getting seed that 
will grow and make strong, healthy plants. In testing 
seed corn we should determine three things. First, we 
should know that the seed is viable, has the spark of life 
and will grow. This is the most important characteristic 
to determine, because seed that will not germinate is of 
no value. The second requirement of good seed is that 
it be healthy and free from disease. Finally, we should 
select that seed which will produce strong vigorous plants. 

While an important loss due to poor seed is the low 
yield, which means. higher total cost per bushel for the 
farmer and fewer bushels to sell, another loss that is quite 
important is due to the poor quality of corn grown. A 
recent investigation conducted by the grain marketing 
specialists of the Illinois Agricultural Experiment Station 
shows that out of approximately 100,000 carloads of corn 
handled during one year through all state inspection 
points only 61 cars, or 0.06 per cent graded as No. 1. Less 
than one-third of all the corn inspected was better than No. 
5, and nearly one-fifth was classified as no grade. Maturity 
is a big factor in determining the grade of the corn produced. 
It largely determines the moisture content, which in turn 
determines the spoilage and dockage. Lack of maturity 
is often due to poor quality seed. 

A group of fungus and parasitic diseases which serious- 
ly affect the corn crop have been identified by agronomists 
and plant pathologists. In Bulletin 255 of the Illinois 
Agricultural Experiment Station, these diseases are re- 
ferred to as corn rot diseases. There are at least five 
of them that are most destructive in their effect on yield 
and quality of the corn crop. They cause not only a 
reduction in the field stand, which in turn affects the 
yield, but also reduce the vigor of the plant, which affects 
both yield and quality. I will not attempt to describe the 
symptoms and characteristics of these diseases, nor will 


1Paper presented at a meeting of the Rural Electric Division 
of the American Society of Agricultural Engineers, at Chicago, 
December, 1928. 

?Professor and head of the department of farm mechanics, 
University of Illinois. Mem. A.S.A.E. 


Placing seed corn on trays to be tested. Racks for the ears show 
in the background 


I outline the factors which influence them but merely point 
out that in the final selection of seed corn, only those 
ears should be selected which are as nearly free from 
disease as it possible to have them. 

The important point is that these corn diseases have 
certain characteristics which make it possible to detect 
them through the use of a germinator. To bring out the 
diseases so that they can be readily recognized, satis- 
factory temperatures and high humidity conditions must 
be provided. The electrically heated germinator, with 
constant temperature control, and the humidity maintain- 
ed at practically 100 per cent, provides ideal conditions 
for developing the symptoms. 

At 80 to 85 degrees (Fahrenheit) the germinating period 
is one week. By providing a constant temperature, a 
constant humidity is more easily obtained. 

Professor J. C. Hackleman*, has done considerable work 
in extending the use of electric seed corn germinators 
by individual farmers, and by cooperative seed associa- 
tions in the state. He has made studies on a number 
of different types of equipment in which to test seed corn, 
and has held a great many seed corn schools in which 
farm leaders have learned to recognize the different 
diseases and to read the results obtained with their germ- 
inators. : 

In discussing the subject of seed corn testers, Professor 
Hackleman states that there are several types of germina- 
tors that can be used. The rag-doll tester is probably the 
one with which farmers are most familiar. Its value 
is chiefly that of determining the vitality of the corn. The 
first step from the old rag-doll type tester to the best type 
of electric seed corn germinator is the modified rag-doll, 
using a rectangular muslin cloth, the exact size varying 
with conditions. A convenient size has been found to be 
12 by 48 inches. This cloth must be thoroughly sterilized 
by boiling each time before being used. The rolls or 
dolls are placed in a receptacle which will maintain a 
fairly constant temperature and humidity. A double-walled 
box with an electric light bulb in the bottom has been 
found to be quite satisfactory. While this type of tester 
has proven satisfactory for testing germination, it is not 
satisfactory if the user wishes to also make vitality and 
disease studies. 

The second step toward the electric germinator is the 
use of an ordinary incubator. The only change that is 
made in the incubator is to substitute for the egg tray a 
suitably designed tray for holding the corn to be tested. 
Professor Hackleman outlines the requirements of these 
trays, which are the type now used in specially built elec- 
tric-heated germinators, as follows: 

“These trays should be made of 14%4x%-inch cypress or 
other good light lumber, and should be approximately 1% 
inches deep. A piece of ordinary screen wire that will fit 
snugly inside the tray is placed over the hardware-cloth 
bottom, and a mixture of two parts of well-rotted sawdust 
and one part of limestone is then spread one inch deep 
in the tray. This mixture, in turn, should be covered with 
¥% to \% inch of a mixture of one-half sawdust and one-half 
limestone. Over this is spread a muslin cloth, which has 
been sterilized by being boiled for 15 minutes (having 
water at constant boiling point). Five kernels of corn 
are then taken from each ear of corn to be tested, placed 
on this cloth and covered with a piece of burlap or gunny 
sacking which has been boiled for several minutes. This 
gunny sacking is sprinkled with warm water twice a day 


‘Professor in charge of extension work in farm crops, 
University of Illinois. 
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and the temperature in the incubator kept at 80 degrees. 
The humidity should be kept as near the saturation point 
as possible. These conditions will not only show up the 
vitality of seed corn, but at the same time will also develop 
the more common and serious corn diseases presented. 

In connection with the use of an incubator, Professor 
Hackleman points out that the main difficulty in its use 
is that, if the humidity is maintained sufficiently high 
to get good results in germinating, the incubator would 
probably be ruined in a short time. In addition to the 
incubators being used as seed corn germinators, out sprout- 
ers have also been used to advantage. 

About three or four years ago some work was started 
to determine the possibilities of a specially constructed 
box for germinating seed corn. The first box of this type 
constructed was 36x42x72 inches, outside dimensions, and 
built similar to an ice box, with the walls carefully in- 
sulated. Trays that had a capacity of 100 ears were built 
to fit into this box. Eight trays were provided, giving a 
total capacity of 800 ears. The heat was furnished by 
three 100-watt electric light bulbs placed in the bottom of 
the box just below a pan of water. The temperature was 
controlled by a thermostat of the mercuroid type. This 
thermostat held the temperature within a two-degree 
range. Ventilation was provided by admitting air through 
five quarter-inch holes in outside walls. The trays and 
the pan were arranged so that air in moving through the 
box would pass around one end of one tray, across and 
around the other end of the tray above it, passing out 
at the top of the box. Additional experimental boxes were 
built with some modifications, and W. A. Foster* worked 
out a detailed plan, blue prints of which are available at 
a nominal cost. 

A number of farmers in Illinois have built germinator 
boxes in accordance with the plan outlined. Some of these 
boxes have been enlarged to provide additional capacity. 
In most cases two-by-four studding have been used in 
constructing the frame of the box and Insulite or Cellotex 
has been used in lining the inside which was painted with 
a waterproof paint. The entire wall construction of a 
typical box from the inside to the outside included Insulite 
coated with paint; building paper; 2 inches of dry saw- 
dust; building paper; and tongue-and-groove siding on the 
outside. 

In Champaign County, Illinois, six cooperative seed-corn 
testing associations have been formed. All of the germina- 
tors used in these associations are of the electric-heated 
type. One has been used two years, and the others have 
been used only one year. Very satisfactory results have 
been secured by these associations. The capacity of four 
of their germinators was 19,200 ears each, and of two of 
them, 22,400 ears each. Keeping in mind that it requires 
about 100 ears per bushel of corn, this would mean that 
the weekly capacities for these germinators are 192 bushels 
and 224 bushels, respectively. 

The first electric germinator built by a cooperative seed- 
testing association was built at Tolono, Illinois, two years 
ago. It is a room 10x16x8 feet inside dimensions. In 
1927 this germinator had sufficient trays to give it a ca- 
pacity of 14,000 ears, or 140 bushels. In 1928 the number 
of trays in the ten tiers was changed from ten to twelve, 
with a total of 160 ears to the tray, giving it a capacity 
of 192 bushels. Two rows of five tiers of trays are placed 
on each side of this germinator room. To secure adequate 
air circulation a space 3% inches wide at the ends and 
side wall is provided. A space heater of 500-watt capacity 
was placed under each of these tiers, making 5000 watts 
the entire load. It is estimated that these heaters were 
on about one-half the time. By having the heaters properly 
spaced, the trays were prevented from drying out and there 
were no dead-air spots in the germinator. The trays used 
measured 32 by 44 inches. Four inches below the bottom 
tray is placed lengthwise a 20x24-inch water pan. This 
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Inside view of a commercial size of seed germinator, showing 
corn in various stages of germination 


gives about 6 inches space around the pan to the edge of 
the tray. The space heaters were placed on bricks in a 
lengthwise position 51% inches below the water pan. Very 
satisfactory results were secured with this arrangement. 
No air-circulating fans or special ventilation was required. 
The trays were sprinkled with water once a day, the last 
thing in the evening. The humidity was maintained at 
as near 100 per cent as possible. A test with a hygro- 
graph indicated that the humidity was kept at practically 
97 per cent and the thermograph showed a temperature of 
82 degrees, with only about 1 degree variation. A General 
Electric thermostat was used with relays for closing the 
heater circuit. 


In operation, this germinator was continuous. About 
one-fifth of its capacity was loaded each day and at the 
end of a week’s period the seed being tested was removed 
from the germinator, which was refilled the same day. 
From 6 to 8 men were required in operating the germinator. 
The total amount of corn germinated during 1927 was 890 
bushels. The germination period started January 18 and 
extended until March 16. Electric energy to the amount 
3166 kilowatt-hours was used, which cost on an average of 
2.8 cents per kilowatt-hour. A part of this energy was 
bought on the regular cooking and heating rate and the 
remainder on the baking rate through a special meter. 

The Tolono Seed Association tested 112,590 ears in 1928. 
The total labor cost for this was $825.50. I was told that 
this cost could be cut by one-third by the use of the cluster 
method of testing instead of the row method. This might 
be explained by the fact that with the cluster method the 
identity of the seed in relation to its, position on the ear 
is lost because the five grains are dumped into a cup and 
placed on the tray. In the row method, the kernels are 
taken in a diagonal row along the ear and are numbered 
from one to five from the: butt to the tip of the ear. These 
grains are placed in the same position on the tray and 
whether the butt or the tip is infected is indicated by the 
development of disease on the individual grains. Because 
the testing in the cooperative associations is done prim- 
arily for the benefit of the members, the reduction in labor 


cost is not sufficient to justify changing from the row to 
the cluster method. 
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In making the tests, the farmers follow the plan out- 
lined by the Illinois Agricultural Experiment Station, test- 
ing for germination, vigor and freedom from disease. 
Usually only three grades are retained for seed. One 
farmer outlined to me his practice as follows: The first 
grade is usually a special grade that meets all the require- 
ments as far as the tests are concerned. It must show 
100 per cent germination, it must be free from disease 
and it must show extra vigor in growth. The No. 1 grade 
must show 100 per cent germination; it must also be free 
from all diseases, but it does not show the same vigor that 
is indicated in the special grade. Grade No. 2 must show 
100 per cent germination, but there may be a slight amount 
of the minor diseases indicated. All ears that do not show 
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100 per cent germination or that show any of the major 
diseases are discarded. 

Another farmer in charge of an association germinator 
stated the grades of corn as tested by the associations are 
as follows: First grade, of which there is none for sale, 
but used by the members of the association, must show 
100 per cent germination and be free from disease. Sec- 
ond grade, which is called N.D.F., “nearly disease free,” 
must show 100 per cent germination. This seed corn is 
sold for $7.00 a bushel. The third grade is called “germi- 
nated seed.” It must show from 90 per cent to 96 per 
cent germination and all Diplodia and Giberella, the two 
major diseases, are taken out, and must show only a small 
per cent of the minor diseases. This corn sells for $5.00 
a bushel. 


Ventilating Dairy Barns with Electricity 
By G. C. Breidert’ 


T PERHAPS is well within the truth to say that the first 
l step taken to ventilate dairy barns with an electrically 
operated system dates back over ten years ago. No 
attempt was made, so far as we know, to treat the barn 
in any way other than the regular method used for 
ventilating restaurants, hotels kitchens, work shops or 
other places where foul air and odors are rapidly generated. 
However, about eight years ago it was my privilege to 
install a system in the dairy barn of the South Dakota State 
College at Brookings. In this particular barn, which I be- 
lieve housed fifty cows, a very simple installation was made. 
A 24-inch exhaust fan was mounted on the hay mow floor 
with a duct running on the floor towards the center of the 
building, where it branched out in a Y shape to two points 
over the center aisle below. Here the ducts were run 
through the floor to within 18 inches of the barn floor 
below. These ducts were hinged at the top so as to be 
readily swung up to make way for free passage of the 
cows and the litter carrier. 


This system was at the time tested by members of the 
Ventilation Committee of the American Society of Agri- 
cultural Engineers. As I recall some very notable facts 
were recorded as follows: 

I. Regardless of the outside wind conditions, the system 
was steady, that is, it did not fluctuate greatly as the 
wind velocity increased or decreased. 

2. The difference between the indoor and outdoor 
temperatures was not a factor in the operation of the 
system, as it was operated by power. 

3. An evenness of temperature prevailed at the ceiling 
and floor lines. This was due to the faet that the cold, foul 
air was being exhausted from the floor line, thus circu- 
lating the air of the barn more effectively. 

4. Dampness was rapidly disappearing despite the 
fact that the barn was already thickly coated with frost 
from the conditions that prevailed before the system was 
installed. ; 

5. No intakes were used. The fresh air supply came in 
by infiltration around windows and doors, this being 
gradual and even, according to the number of windows 
and the resistance. 

6. The power consumed by the %4-hp. motor operating 
the fan was about 250 watts per hour. No cost determi- 
nation was made. However, assuming that it was on a 
lighting circuit, with an average rate of 11 cents, it 
would cost about 2% cents per hour to operate. It is safe to 
say that the system would not operate more than eight 
hours per day the year around which would make the 


1Paper presented at a meeting of the Rural Electric Division 


of the American Society of Agricultural Engineers, at Chicago, 
December, 1928. 


"Manager of sales promotion, Ilg Electric Ventilating 
Company. Mem. A.S.A.E. 


cost of operation for a farm barn with 50 cows about 
22 cents per day (less than one cent per cow). This is 
figuring high, as a farmer ordinarily would not have his 
power equipment operating on a light circuit. If then he 
obtained a power rate of 3 cents per kw.-hr., the cost of 
operation would be correspondingly less, or about one- 
fourth the aforementioned figure, say, 5% cents a day, 
which we believe is quite nominal, considering the number 
of cows provided with ventilation. Smaller barns would 
cost less in direct proportion. 


It is agreed that mechanical ventilation is limited to 
farms having electric service, hence we will hold our 
comparison to this condition only. By approximate 
comparisons we have learned that any given barn can be 
mechanically ventilated at about one-half the cost of a 
gravity system. It has been said by various authorities 
that the difference can be used for running the necessary 
power line to the farm. This is taking into consideration 
barns with 40 to 50 cows. Smaller barns would, while 
still saving 50 per cent, not run into as much money, yet 
the saving would go far towards paying the cost of wiring. 

As we define gravity ventilation in the layman’s terms 
the very word “gravity” indicates that there is a de- 
pendence on the weight of air. We all know that warm 
air rises, as cold air falls. It is well known among 
engineers that the greater the difference between the 
indoor and outdoor temperatures, the higher the velocity 
of the air will be up a flue or stack. The velocity is 
even greater if the stack is insulated. Hence much de- 


pends, in designing a gravity system, on meeting these 
facts. 


Probably too much capital has been made of this fact 
to the farmer. Too much mystery has been attached to 
the subject of ventilation. Were it known today among 
farmers that moving air by electrical devices is no more 
complicated than pumping water, the interest in the sub 
ject would be greater. Every farmer knows he can 
convey water from one point to another by the simple 
application of pipes and a pump. Mechanical ventilation 
is no more complicated than pumping water, because we 
have, to begin with, power to displace the irregular action 
of gravity ventilation. We only need to know how much 
air each cow should have and then multiply that by the 
number of cows to ascertain the quantity requirement. 


Responsible manufacturers today make ventilating fans 
from 12 to 72 inches in diameter, with capacities ranging 
from 750 to 40,000 cubic feet of air per minute. For 


‘ventilating the barn aforementioned, a ventilating fan with 


a capacity of 4,000 cubic feet of air per minute is required. 
This, by reference to catalogs of various manufacturers, 
calls for a 24-inch fan with a %4-hp. motor and costing 
about $126. Allowing another $125 for installation, the 
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total cost would be approximately $250. This is based on 
a fan and duct system. 

It has been stated and actually proven that a gravity 
system to compare with this would cost from $500 to $700. 
I do not attempt to belittle gravity systems. They are 
valuable on farms where no power is available. 

It is true that anything mechanical requires attention. 
However, all that is required of an electrical system of 
ventilation is to oil the motor once every month. The 
switch may or may not be operated by themostatic control. 
It will be found that no attention need be paid to indoor 
and outdoor temperatures, or wind velocities, when a 
proper installation is made. 

Nor should it be overlooked that in summer when the 
gravity system is practically useless, the electrical system 
will function normally and can be used to cool off a 
stable by exhausting the hot air from the ceiling line 
and drawing in outdoor air through open doors and win- 
dows. Barns ventilated in summer are much more com- 
fortable for hired hands as well as for the animals. 

It has been found by a member of this Society, I be- 
lieve, that little duct work is necessary. This member 
installed an exhaust fan in a stable at the ceiling line with 
no ducts and discharged the air directly to the outdoors. 
The: room temperature did not vary as greatly between 
the ceiling and floor lines as might be supposed. It was 
also discovered that the dampness of the barn seemed to 
disappear just as evenly as if a discharge duct had been 
run to the floor. In general, there seems to be a question 
as to whether or not ducts are essential. Our viewpoint 
at present is to treat barns as we do any industrial 
problem. 

From experiments thus far made it appears that good 
results can be obtained if the barn, or that part of it in 
which cows and stock are housed, be put under an exhaust 
pressure, whether the cows face in or out. The travel 
of the air in the entire room would be toward the ventilator 
and, after the first period of emptying the room, there 
naturally would be more fresh air in circulation, so that 
dampness and odors would be diluted and reduced to a 
point where they would not be objectionable. 
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Still further experiments along the line of installing 
exhaust fans without any duct work showed that the best 
results are obtained if two or more fans are installed. This 
makes possible better distribution and control of air cir- 
culation. — 

In any case, a very simple and inexpensive system can 
be obtained by installing the fans at the ceiling line with 
a short run of vertical duct towards the floor. This duct 
should have a damper at the ceiling for the purpose of 
drawing out the hot air in the summer time. 

In still other cases, we have heard of farmers simply 
placing a ventilator in the corner of the barn where the 
most moisture collected. Here too the entire barn was 
satisfactorily ventilated. The effect was that of putting 
the whole barn under an exhaust pressure, causing the air 
to flow towards the ventilator. In this respect it seems 
perfectly logical to ventilate barns as we do other types 
of buildings, restaurants, hotel kitchens, laundries, garages, 
etc. Care should be taken however, not to place the 
ventilator next to any big inlet opening. 

Today it is not difficult to both heat and ventilate a 
farm barn with electricity. It is generally agreed that 
the barn need only be heated to about 40 degrees (Fahren- 
heit). Where central stations can provide a low rate, 
unit blowers with electrical heating elements can econom- 
ically be used to blow warm air in the barn at one end, the 
damp, foul air being exhausted at the other. 

A unit heater with ample electric heating capacity to 
deliver 3,000, cubic feet of air per minute, costs about 
$490, that is, for a barn with 40 cows. Added to this, the 
cost of a fan for exhausting air, $126, gives an investment 
of only $616 for equipment. Approximately $150 in in- 
stallation cost added brings the total to $766, which I 
believe is reasonable. 

I would suggest to rural electric service men that they 
consider this immense field and allow the farmer minimum 
rates so he can use electricity for this purpose. From a 
fire hazard standpoint it is safer than burning coal or 
other fuels in stoves or furnaces in the barn. 


Research in Household Equipment for Electric Cooking 
By Harriet C. Brigham’ 


ELVE colleges in the United States report research 
in progress or finished in household equipment for 
electric cooking, and nine colleges who report none at 

present are making definite plans for the future. These 
and other facts were revealed by a questionnaire survey 
I recently completed. 


In some cases the work is carried on by the home 
economics department; in some, entirely by the agricul- 
tural engineering department; and in others, cooperatively 
by several departments of the college, including physics, 
electrical engineering, and chemistry. Some of the studies 
are carried on as Purnell projects; others as rural elec- 
trification studies. 


“The Shrinkage of Meat Cooked in Electric and Gas 
Ovens” is the study under way at the University of 
California. “Fuels for Cooking Purposes for Rural Homes” 
is being compiled at Purdue University. “Direct Contact 
Cooking” is under consideration at Iowa State College. 
Problems dealing with comparative fuel costs for cooking 
are being carried on at Columbia University. “Standards 
for Cooking Vegetables in the Electric Oven” is the 
outlined Purnell project at the State College of Washing- 
ton. 


The University of Chicago and Iowa State College 
report several theses completed which deal with different 


1Assistant professor of household equipment, Iowa State 
College. 


phases of the subject. Iowa also reports on Engineering 
Experiment Station Project 123, report No. 6, “Utilization 
of Electric Equipment and Appliances in the Farm Home.” 
Kansas State Agricultural College reports work just be- 
ginning with plans not definitely worked out. The Univer- 
sity of Minnesota has a printed pamphlet, No. 6, entitled 
“The Selection and Use of an Electric Range,’ and a 
report, entitled “Bibliography and Abstracts on Electric 
Range Cooking.” 

The agricultural engineering project of the University 
of New Hampshire, reported in Bulletin No. 228, gives 
some data on farm home equipment. Pennsylvania State 
College has done some research on relative fuel costs and 
Rhode Island State College on the “Use of Electrical 
Equipment in Rhode Island Homes” (1926). At the Uni- 
versity of Wisconsin some work has been done on electric 
range oven use for roasting and cake baking. 

Replies from ten magazines indicate a desire to cooper- 
ate in any way possible. Their testing laboratories are 
mainly educational, to answer questions of readers. 

Five manufacturers also indicate a desire to answer 
questions and give information. Their research is main- 
ly a means of determining desirable construction features 
and uses of their equipment. Replies from three others 
show that they depend on the findings and reports of 
universities, colleges, the: National Electric Light Asso- 
ciation, and other manufacturers’ laboratories for informa- 
tion and guidance. 
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Research Studies in Rural Refrigeration’ 


By W. T. 


HE rural electric department of the New Hampshire 

Agricultural Experiment Station, an agricultural engi- 

neering department, is specializing in rural refrigeration 
as long as the need exists. We are, therefore, particularly 
interested in the subject in its various phases. This paper 
is intented to present briefly the situation as it appears to 
us. Geographically it may be an interpretation of the 
needs of the North Atlantic Section of this Society, in 
general a wholesale milk-producing region. It is also the 
viewpoint of one engaged in the experimental and re- 
search phases of the subject. 

To orient and segregate our problems I have adopted 
a tentative classification which may be of interest. 


Types of Equipment Available. Lacking better terms 
the following coined expressions are used for the present: 


1. Tonnage equipment 
2. Fractional-tonnage equipment. 


Class 1 covers the large-capacity ammonia group, the 
rating of which is one ton or more of refrigeration per 
day. The power requirement usually exceeds 5 horse- 
power. 

Class 2 covers the more recently developed equipment 
of smaller capacity, ranging from one ton of refrigeration 
per day down, and using as refrigerants, sulphur dioxide, 
methyl chloride, ethyl chloride, ammonia, etc. Power re- 
quirements in this group will ordinarily run below one 
horsepower, occasionally more, but for the present will 
not exceed 3 horsepower. 


USES OF THESE TYPES IN AGRICULTURE 


Uses of Class 1 Equipment. In general it may be said 
that the uses for this equipment in agriculture are limit- 
ed. We have had this large-capacity, ammonia group for 
many years but have made no great strides in the direction 
of adapting it to agriculture. This fact in itself is signi- 
ficant and may mean one or both of two things: First, it 
may be practical testimony that the field for this type 
of equipment in agriculture is quite limited, and second, 
that a lack of investigation of this field, lack of research, 
too much inertia in this direction, etc., has held back the 
development of uses for this type of equipment. 

There is little question but that the first condition 
is the important one. If we confine the term agriculture 
to producers only, that is, the farmers, experience proves 
it to be more strictly true. If the term is enlarged to 
include creameries and associations we find this equipment 
beginning to make its appearance. Electric current is 
just as necessary for satisfactory operation of this group 
as of the other and the lack of it in agricultural districts 
would represent a serious handicap. 


Past, present and future indications, then, are that 
this equipment has a limited field in the strictly farmer- 
producer group. As in the past, creameries and associa- 
tions of various kinds offer the greatest possibilities, if 
we use the more inclusive definition of the term agriculture. 
In this latter place, I believe the use of such equipment 
in the future will show an increase. 


Uses of Class 2. There has developed a wide range of 
usefulness for this equipment in the past few years in 
the farmer-producer group. A tentative classification of 
these uses follows: 


*Paper presented at a meeting of the Rural Electric Division 


of the American Society of Agricultural Engineers, at Chicago, 
December, 1928. 


"Electrical project director and engineer, New England rural 
electrification project, New Hampshire Agricultural Experiment 
Station. Mem. A.S.A.E. 


Ackerman’ 


Purpose 
1. Household 


2. General farm, 
general produce or 
with small dairy, 
poultry or fruit re- 
quirements 


3. Dairy farms 

(a) Small dairy 
farm 
Holding 10 gal. or 
less of milk or cream 
per day. (Selling 
cream or milk) 

(b) Wholesale 
dairy farm 
Holding 10 gal. of 
milk per day or more 
(Milk in cans) 


(c) Retail dairy 
farm 
Holding 10 gal. of 
milk per day or more 
(Bottled milk) 


4. Commercial 


Storage Equipment 


Refrigerator. Capacity 5 to 20 
cu. ft. food storage 


Refrigerator. Portable dry stor- 
age cabinet of 20 to 60 cu. ft. 
storage capacity. This box may be 
used in combination with a water- 
cooled aerator for cream or for 
small quantities of market milk. 


Refrigerated water tank. Cream 
to be cooled in cans. No surface 
coler. Tank may have dry storage 
compartment in one end for general 
produce 


Water cooled, or combination 
water and refrigerated water or 
brine-cooled aerator, with refriger- 
ated water storage tank, or 20 cu. 
ft. dry storage refrigerator or 
larger 

Combination water and brine- 
cooled surface aerators, with walk- 
in type cold storage room, or dry 
storage compartments in combina- 
tion with brine tank 


Walk-in type cold storage rooms 


fruit or truck farms 


5. Commercial Walk-in type cold storage rooms 


poultry farms or dry storage compartments 


6. Marketing and Precooling plants. Refrigerator 
shipping organiza- cars. Cold storage warehouses 
tions (Dairy, fruit, 
poultry) 


The household refrigerator (Group 1) requirements of 
farms are the same as those of the city, in a general way. 
Minor changes are recommended such as slightly larger 
cabinets than the smallest commercial styles, rugged con- 
struction throughout, not extravagently priced, careful in- 
stallation and dependable service. 


Group 2 is almost self-explanatory. A small amount of 
extra space is occasionally required for perishable farm 
produce which may be held for a roadside stand business 
or doorstep sales. 


In Groups 4, 5 and 6 we recognize additional uses that 
are beginning to be considered and will require invest- 
igation, but on which we have, at present, very little in- 
formation. 


Group 3, which in general can be called dairy refrig- 
eration, is the one which appears to be a somewhat 
tangled condition and requires immediate attention. 


Dairy Refrigeration. Reduced to simple terms this 
covers two operations which, until recently, have been 
distinctly separated although related. They are the pre- 
cooling and storage of milk. 


With the advent of mechanical refrigeration these two 
have been thrown together so that they now must be treat- 
ed as one problem, at least in a general analysis of any 
particular case. They may be developed to operate in such 
a way that they still are separate processes as far as the 
actual methods practiced and equipment used are con- 
cerned. 


The general requirements and conditions in this problem 
are somewhat as follows: 
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1. Uncertainty exists in all quarters as to the best type 
of storage refrigeration equipment (dry or wet) to. be 
recommended for the different classes of work . 

2. Two separate refrigeration units, one for the house 
and one for the dairy, must be considered as the maximum 
investment called for by farmers for the present. This 
investment may be curtailed by sacrificing one or the other 
or by using a combination of the two, such as was develop- 
ed on Experimental Farm No. 4 reported in the New Hamp- 
shire Agriculture Experiment Station Bulletin 233, entitled 
“Electric Dairy Cold Storage.” 

3. This resolves the farmstead problem of milk pre- 
cooling and storage down to the condition that one re- 
frigeration unit must do both operations, if both opera- 
tions are required. The reduction of overhead expense is 
important on dairy farms in particular. 

4. An investment such as required for this work is 
large. The purchaser must have assurance that the equip- 
ment is to produce acceptable results for a long period 
of years. He cannot be expected to be called on to replace 
it at the end of a few years, because it falls short of re- 
quirements as a result of inadequate advice, poor selection 
of type of equipment or more stringent regulations govern- 
ing the quality of market milk. 

5. Commercial companies’ sales representatives are 
most frequently called upon to advise the type and char- 
acter of equipment and are not, in general, equipped with 
reliable information to insure satisfactory results, espec- 
ially in the more complicated cases. The knowledge that, 
from the capacity standpoint, they have suitable equip- 
ment, coupled with the spur of vigorous sales competition 
and a generally hearty interest on the part of farmers 
results many times in simply a sale of some equipment. 

6. Data is needed on the comparative merits of about 
six different media, or combinations of media, for precool- 
ing milk which are made available by electrical refrig- 
eration equipment. Data on the results to be obtained 
from the use of each are lacking. 


Conspicuous Factors in the Problem, The problem has 
several outstanding factors as follows: 
1. Capacity of the refrigeration machine unit 
2. Type of storage to choose, wet or dry. 
3. Kind of medium to circulate for precooling the milk 
(a) Cold well or spring water 
(b) Sweet brine (water) refrigerated by mechanical 
refrigeration 
(c) Salt brine from a refrigeration system brine tank 
(d) A combination of two of the above 
4. Type and efficiency of the precooling device 
(a) Plain cone 
(b) Spirally corrugated cone 
(c) Tubular 
(d) Corrugated 
(e) Other types 
5. The determination of relative contamination and 
bacteria count factors in any and all cases 


6. The efficiency, first cost, cost of operation and satis- 
factory performance, not only for present require- 
ments but for those that can be expected to become 
effective in the next ten years 


7. The adjustment of the precooling method to the type 
of storage, and vice versa, to insure satisfaction 


8. Detailed information needed on efficient operating 
methods. 


Pronounced Change of Conditions. Looking back for 
a moment at the older methods we find that both operations 
of precooling and storage were practiced largely as the 
immediate, local conditions dictated. Cold well or spring 
water or iced water was used for precooling. The quantity 
used was large or small as the supply dictated. 

The storage of milk was first made in wells and springs, 
some precooling being thus accomplished also. Demand 
for more convenience, and the modern pumping outfit, as 
well as gravity systems, lead to the water being conveyed to 
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a handy tank. The water in the tank was frequently chilled 
further by throwing in chunks of ice. Rooms with ice 
bunkers (dry-room type) were also used. 

Under this method the individual farmer had little 
control over any part of the process. Just about so much 
ice had to be put in, labor requirements were dependent 
upon the weather, temperatures of water and milk had 
to be taken as they came, almost, and overhead expense 
was pretty well fixed. These conditions were the rule 
irrespective of the method employed. Little uniformity 
existed and the conditions made difficult the problem of 
developing or setting any standards. 

Some of these old conditions still exist in the new 
problem but in general it can be said that we have a 
fairly definite control on nearly all phases of the new 
process. Because the initial cost is more or less fixed, 
as in most such commodities, the greatest need is the 
determination of the method, process and equipment which 
may result in the greatest economy, efficiency and highest 
quality of product. The fact that equipment of sufficient 
capacity can be and has been so installed as to produce 
unsatisfactory results indicates clearly that development 
of these facts is most important to insure its successful 
use. 


Recent Progress. For the past two years, in rural 
electrification, we have considered these problems sepa- 
rately with the greatest bulk of work having been ex- 
pended on storage. The present tendency, where this 
problem alone is concerned, is to recommend (1) the dry- 
air room type to retail dairymen or for bottled milk and 
(2) the immersion-tank type for the wholesale man or 
milk in cans. 

After one or the other has been installed it becomes 
more evident that the old precooling method does not 
match up with the new means of storage, or that ice still 
has to be stored for this operation, or that the health 
department regulations have gone up another notch, etc. 
This frequently brings the realization of the fact that 
two important results to be expected and aimed for are 
the entire elimination of natural ice handling and a decid- 
ed improvement in the processes involved. Surely with the 
expenditure of money that is required these are not un- 
reasonable things to expect. 


Either type of equipment bids fair to eliminate the 
ice problem, for both precooling and storage. On the 
matter of improvement in process, however, the question 
arises, “Is the immersion or tank-type process the ultimate 
one? It finds favor with the farmer probably because it 
is a familiar idea and in its production of cold can be 
“felt” on the hand. To the manufacturer it appeals be- 
cause it can be sold at a somewhat lower price and is 
a more easily handled article than the room type, with its 
construction problem, etc. These, however, should not be 
the determining points. 


In the New Hampshire project we used no tank units 
and were inclined toward the dry-room. One reason has 
been that we have been shadowed by a “hunch” that 
the use of the tank type is not putting the equipment to 
the best use, from all standpoints. Coupled with this 
is the fact that on Farm No. 4 we have been holding milk 
in 8 and 20-quart cans and on Farm No. 1 in 40 quart cans 
with results just as satisfactory as for bottled milk. This 
is no attempt to belittle the tank method but an inquiry 
as to the probable direction of progress. 


Uncertainty in this question is more or less general. 
Manufacturers have changed frequently in an attempt to 
adjust themselves to the problem, and farmers have been 
inquiring but questioning. There is a great deal of interest 
but it appears to lack that certainty that makes it develop 
with confidence in the results. The main issue is, What 
are the merits and demerits of the two types of storage 


and the different processes of precooling that are now 
available? 


The tank will possibly find its greatest enemies in the 
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terms “sanitation” and “contamination,” plus some prac- 
tical points in the physical handling of the milk and 
possibly cost of operation. 


Regulations and requirements covering the first two 
points are becoming more stringent, and we know that we 
can expect them to become still more so. The question 
arises then, Are we advocating the proper equipment or 
will this ultimstely be in disfavor or be discarded on these 
grounds? There are, of course, a number of other ques- 
tions such as economy of operatio., efficiency, etc., that 
enter into it. 


Looking to the dry-air room method we seem to en- 
tirely eliminate these questionable factors at once. We 
realize, however, that if the storage is to do any precool- 
ing, save the end of it, it is woefully less efficient than the 
wet type. For economy and proper operation, milk should 
be precooled to at least as near 50 degrees as possible. 


Someone may raise the question, How about the com- 
parative initial cost of these two tyes? That is quite 
important. Commercial tank type equipment for four or 
five 40-quart cans will cost, at the very least, $400 in- 
stalled. The entire expense covering wiring, alterations 
to fit the equipment, etc., will raise it, probably to $500. 
Notice also that this is for a maximum of 200 quarts 
capacity. Occasionally we find comparisons of the two 
types of equipment are made on a very unbalanced basis, 
such as a four-can tank outfit against a 300 to 400-quart 
dry-room. Recent quotations show a 320 quart tank unit 
with 3-inch cork insulation, which is as thin as can be 
approved, to cost from $460 to $560. The same with 4-inch 
cork is $540 to $590. For 400 quarts capacity (10 cans), 
3 and 4-inch cork, the prices are from $553 to $638. The 


higher prices insure sufficient capacity to assist in pre- 
cooling. 


On Farm No. 4 the cold room, costing $766, is considered 
as near perfect as we can at this stage make it. It has 
developed no flaws and is continuing to do its work sat- 
isfactorily, without interruption, difficulty or accident thus 
far. Allowing for a;little extra dressing up that was given 
it for the sake of appearance, it-appears to me that the 
difference in cost between a 300 to 400-quart room and a 
first-class tank outfit of like capacity and quality is not 
going to be great for the amount of money involved. 
Smaller rooms or those of the chamber type will be cor- 
respondingly lower in cost. The tank outfit seems to 
have a slight lead on this point but are there not disad- 


vantages which may more than offset it? That is one 
of the questions. 


The three dry-air room storages on the experimental 
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farms cost from $635 to $766.50 with equipment installed, 
at regular retail prices. At the time the mechanical 
equipment was installed it was about the most expensive 
on the market and was selected with the idea that in the 
end it would be the cheapest from the standpoint of 
maintenance and repairs. The same equipment was used 
in all three rooms. The selection of less expensive equip- 
ment would reduce the initial investment, of course. 

Now if we are faced with an investment of $500, at 
the least, the question is, Is this wisely expended for equip- 
ment developed on a principle that is questionable or may 
become questionable? Would it not be better economy to 
make the additional investment if the other type of equip- 
ment proves to have the apparent superior qualities? 

This is the existing problem as I see it. The answer 
is best approached by experiment and research which, of 
course, should not be done by commercial companies ex- 
perimenting on the public over a period of years. 

I have said that the precooling process has become an 
integral part of the problem. While this is true it is, 
in its own requirements, not variable with the system of 
storage which is adopted. The point here is that inasmuch 
as one machine can and should perform these operations, 
the type of storage selected may either assist, be neutral 
or hinder the operation of the precooling process. That 
is, it is a supporting element to the precooling process and 
if possible, the one to assist that process should be favored. 

This part of the problem simmers down to a deter- 
mination of what media (well or spring water, sweet brine, 
salt brine or combinations) are most desirable, whether 
our present methods and equipment are correct, or whether 
new apparatus should be designed and adapted to use with 
specific types of storage equipment. 

We have had the dry-air rooms and precooling methods 
employing well water and iced water, under observation for 
three years. We are now equipped to investigate the im- 
mersion-tank type and methods of precooling. It is quite 
possible that either type of storage will meet all con- 
ditions or that any type of precooling will be satisfactory. 
Whatever the results may be, the data obtained will be 
useful. It is hoped that the information obtained from 
these tests will at least supply us with facts from which the 
selection of type of equipment and process to be followed 
can be more intelligently made for any given case. 

The problem in its entirety has a surprising number of 
related factors that are of importance, which have not all 
been touched upon. The purpose of this paper has been 
to briefly place the essentials, as we see them, in plain 
view to be used in whatever way may bring the greatest 
satisfaction and success to this important advance in re- 
frigeration for agriculture. 
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Farm Installation of Electric Motors 
By G. A. Rietz’ 


LECTRIC service will be extended to farm customers 
when it is desirable and profitable to all parties con- 
cerned. To make the venture profitable to the central 

station it is necessary that the customer use considerable 
power over a number of hours so that generating and line 
equipment shall not be excessive in proportion to the 
connected load. This can be brought about through the 
performance of a number of farm operations with smaller 
motor-driven machines operating automatically or semi- 
automatically for longer periods. 

The proper use of electric power will lead to a rate 
which will provide the farmer with an economical and 
convenient source of power. His investment in smaller 
machinery which can be allowed to operate more hours, 
because it need not be watched, will necessarily be less 
than in machines of larger capacities. The electric service 
will then do more than improve his living conditions on 
the farm for it will help him in farming for a living by 
increasing his annual net return. 

During the past two years much has been done by 
changing the designs of farm machines and developing 
better methods of operating them to make practical the use 
of machines requiring less power. 

The work on the part of the Committee on the Relation 
of Electricity to Agriculture, demonstrated that farm 
processes do not require large power units operating for 
short periods of time. It has also paved the way for 
electrified farms with large connected load and power 
consumption but with small peak demand. This is just 
the condition which has been sought, and it can be carried 
still further to other of the farm operations. 

A piece of equipment cannot be expected to give the 
best operation unless it is properly installed. In other 
words, many of the. benefits to be secured through the use 
‘of improved machinery are lost if the installation is not 
properly made. To insure proper operation, a machine 
that will do the work must be connected to a driver so 
that it will be supplied with plenty of power and at the 
right speed. 

It is the purpose of this paper to suggest points which 
must be considered and put into practice before the process 
can be most efficient, in terms of the power input to the 
driver, in this case an electric motor. 


The things to be considered in connection with an 
installation are: 

1. Selection of the proper machine to do the work 

2. The power supply 

3. Selection of the motor and control to meet the power 

requirements 
4. Location 
5. Proper installation of the complete equipment. 


It is well to point out the advisability of investing in 
protective equipment which guards against the failure of 
apparatus due to abnormal conditions. Such an expend- 
iture represents a few dollars invested in insurance on 
the equipment. ‘ 

Let us consider that thé’first three points have been 
dealt with. We will consider the problem of making the 
installation. 

_.A location should ‘be selected where the operation can 
be carried on with the least amount ‘of handling, where 
the machine will not interfere with other operations in 
the buiding, where it is accessible for oiling and repair, 
ahd where it will operate under proper atmospheric 
conditions. The motors and control should be mounted 


1Paper presented at a meeting of the Rural Electric Division 
of the American Society of Agricultural Engineers, at Chicago, 
‘December, 1928. 


*General Electric Company. Jun. Mem. A.S.A.E. 


in a clean, dry and well-ventilated location, whenever 
possible. Motors should not ordinarily be installed where 
the ambient or surrounding temperature is more than 104 
degrees (Fahrenheit). In any case the actual measured 
temperaturé of the motor should not exceed 194 degrees. 
In case of excessive heat, dust or dirt, it is sometimes 
possible to either cover the standard motor or mount it 
in an adjoining room with a coupled shaft running through 
the wall. To prevent the circulation of air through the 
wall around the shaft, place a disk of cardboard or felt, 
5 or 6 inches greater in diameter than that of the shaft, 
with a clearance of about an inch around the shaft, with- 
in about % inch of the wall. 

Care should be taken that a standard motor is not 
located over escaping steam or where water can drip on 
it. Standard motors to operate around dairies, near salt 
water, or in ice cream plants should be placed so that 
they will not be subjected to corrosive moisture any more 
than necessary. In other words, in cases where motors are 
to operate under undesirable circumstances, either the 
environment can be improved so that a standard motor can 
be used or a motor especially designed to operate under 
these conditions can be applied. Motors are built to meet 
any running condition. 

One of the principal points which made motor drive 
such a success in the manufacturing field was the fact 
that it lent itself so readily to displacing the cumbersome 
lineshafts with a multiplicity of belts and pulleys and 
consequent serious friction losses, enabling the factory 
engineers to so locate the driven machines as to secure 
continuity of process and eliminate much lost motion and 
handling of goods in the process of manufacture. This 
same condition obtains in the farm installation, if proper 
consideration is given to the location of the driven ma- 
chines so as to avoid unnecessary handling of the products. 

Under the installation of the equipment, we must con- 
sider (1) type and size of drive, (2) methods of mounting 
motor and control, (3) strength and rididity of the supports 
for the motor and (4) driven machine and alignment. 

The location of the machine largely determines the 
type of drive that may be used, whether belt, chain, gear 
or direct connected. 

With belt drive an efficiency of 85 to 95 per cent can 
be realized. The distance between pulley centers should 
be as great as possible with the space available so long 
as it is less than 25 to 30 feet. Under extreme conditions 
pulley centers may be set up to within two and one-half 
times the diameter of the larger pulley, but under such con- 
ditions it might be found necessary to install an idler, es- 
pecially if motors of any considerable size are to be used. 
However, this should be avoided if possible. Horizontal 
belt drives are best, but drives at any angle of less than 45 
degrees with the horizontal are quite satisfactory. The 
smooth surface ofthe belt should make contact with the 
pulleys; the lower part of the beltsshould be under tension 
and the upper part allowed to sag. A little slippage is 
desirable for protection. (Allow:about 2 per cent for 
slippage.) i 

According to the old millwright’s rule the proper size 
belt is determined as follows: A Single-ply belt, 1 inch 
wide will deliver one horse-powér for every 1000 feet per 
minute in speed. Belt speed should not be over 5000 feet 
per minute. For the most efficient. performanée, the belt 
should be selected so as to have the proper thickness 
for the size pulleys used. Thin belts are preferred as they 
provide better contact with pulleys due to greater flex- 
ibility and minimum tendency to be held from the pulleys 
by centrifugal force. 


A rigid mounting is of prime importance with any 
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type of drive. It is far better to provide material heavier 
than necessary rather than risk the use of light-weight 
material that does not provide the necessary stiffness 
and rigidity. Motors can be mounted on foundations, on 
walls or on the ceiling provided the necessary strength, 
stiffness and rididity are present and the operator is 
careful to turn the end shields, in the case of wall or 
ceiling mounting so that oil wells will be upright. 


For a motor to be in alignment with a driven machine, 
the crown or center line of the pulleys must be on the 
same center line, and the motor shaft must be parallel 
to the driven shaft. To provide a means of taking up 
the slack in belts it is desirable to equip the motors with 
sliding bases. 

The impression made by the above discussion might be 


that it is a complicated matter to make a proper installa- 
tion of motor-driven machinery. However, it is a rel- 
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atively simple undertaking, provided the important points 
are borne in mind. Manufacturers «f electrical equipment 
invariably include instruction sheets with this equipment, 
which should be consulted in every case. 


To be sure that a motor-operated machine installed 
in a farm building will be in the right environment for 
best performance, have sufficient room for proper set- 
up and fit into the scheme of operations within the build- 
ing, it should be given consideration when the plans for 
the building are made. Many installations are fitted in 
wherever room can be found. 


For the American Society of Agricultural Engineers 
to be in the best position to supply information to correct 
this fault, thereby assuring the proper location and oper- 
ation of equipment, there must be close cooperation be- 
tween the Power and Machinery, the Structures and the 
Rural Electric Divisions. 


Tests of Portable Farm Motors 
By Harry L. Garver’ 


units were used. These were of S.C.R. type, 110-220-volt, 

1750 r.p.m. equipped with magnetic starting switches 
and thermal overload protection devices. One of these 
outfits was used at the Experiment Station at the State 
College and another on a farm owned and operated by 
H. C. Larson in Clark County. The third has been used 
by Otto Reise on his farm near Puyallup. The one was 
equipped for irrigation pumping but was not used during 
the past season as the rainfall was sufficient. 

The motor which Mr. Larson has was used for cutting 
silage. An interesting feature of this test was the use of 
a conveyor type of elevator. Twenty tons of silage were 
cut with nineteen kilowatt-hours of energy. This is an 
average of 0.95 kilowatt-hours per ton. Approximately 
three tons per hour were cut. The power requirement 
was only 2.84 kilowatts or but little more than a half load 
on the motor. The arrangement is perhaps not so flexi- 
ble as the machines equipped with the blower type of 
elevator but the results show a decided advantage in oper- 
ating costs as compared with the other machines studied. 
The machine used was a No. 11 Hocking Valley, equipped 
with a cylinder-type of cutter with four knives. This 
machine was run at 610 r.p.m., cutting the corn into 14-inch 
lengths. Mr. Larson has been filling his 8x10-foot silo by 
means of a 5-hp. gasoline engine and the same cutter 
equipped with a home-made carrier for several years and 
is well satisfied with the arrangement. The engine did 
the job easily. The work was done with the other routine 
of farm work, taking 22 to 25 hours altogether and cost- 
ing about $7.00 for outside help. The home-made elevator 
is about 40 feet long. Material for the elevator cost 
approximately $125. 

Labor used in cutting in the field, hauling and running 
through the silage cutter, was 72 man-hours and 18 horse- 
hours. Most of the labor was exchanged. The energy 
cost was 72 cents or a trifle more than 3% cents per 
ton. 

The portable motor which was kept at the State College 
was used to cut dry alfalfa hay and to grind feed. A hay- 
cutting test was run in February using a 15-inch Papec 
cutter (No. 127) but not equipped with the hay-feeding 
roll. The cutter was run at 460 r.p.m. The hay was cut 
into %-inch lengths and elevated to a loft at the rate of 
1% tons per hour. Energy consumption was a little less 
than five kilowatt-hours per hour, which showed the motor 
to be running at about full load. 

Other interesting facts about cut hay are that stock 
eat it better with less waste, and that much more can 


2 OUR work with the portable farm motor three 5-hp. 


7Rural electric investigator, State College of Washington, 
Mem. A.S.A.E. 


be stored in a given space. It is readily seen, therefore, 
that this method of putting hay into barns should be more 
economical than any other of the existing methods where 
man labor is required. This is especially true where the 
cutter is fitted with a feeding table which makes it poss- 
ible for one or two men to feed directly from the load. 
No labor is required in the barn except an occasional shift- 
ing of the blower pipe. 


A new No. 5 Prater hammer mill at the poultry plant 
of the State College was belted to the 5-hp. motor. This 
mill was equipped with a blower for elevating the ground 
feed to bins on the next floor above. The ground materi- 
al was elevated 17 feet. It was found necessary to run 
the pipe a foot or two higher than the top of the bin and 
then to slope the otherwise horizontal 6-foot section down- 
ward in order to prevent clogging. The reason for this 
seemed to be that the fan was not getting sufficient air. 
The speed of the fan was increased almost 50 per cent 
in an effort to overcome this difficulty but it was discov- 
ered that not enough air got into the machine when it was 
full of grain ground fine enough to make a flour which 
practically closed the screen through which the air passed. 
This matter was taken up with the factory which was 
cognized of the trouble. A new machine has been devel- 
oped which, it is claimed, not only overcomes this diffi- 
culty but is more efficient than the model used in our 
tests. 


It was found that the alfalfa fed into the mill better 
if it were cut into 1%-inch, or shorter, lengths than if 
fed in full length; but it was soon discovered that by set- 
ting the cutter for 44-inch lengths that as fine a product 
as was desired could be obtained without pulverizing it 
in the hammer mill. The cutter used was small and de- 
signed to turn either by hand or by means of a small 
motor. A large pulley was put on it and the 5-hp. portable 
motor used. The cutter was located on the opposite side 
of the motor from the hammer mill. The belt for one 
machine was removed and the other put on without chang- 
ing the position of any of the machines. This little cutter 
handled 1040 pounds of alfalfa, cutting it into 1-inch 
lengths, in 2% hours, the motor consuming 2% kilowatt- 
hours of electric energy or 0.24 kilowatt-hours per 100 
pounds. It required 22% hours to cut 4420 pounds in -%4- 
inch lengths. The energy consumption was 21 kilowatt- 
hours or 0.475 kilowatt-hours per 100 pounds. A 1-hp. 
motor would have done the cutting but the portable motor 
was more convenient and used practically no more energy 
than a smaller motor would use doing the same work. 
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Refrigerating Machinery in the Dairy Industry, A. Fischer 
(Die Klate-Maschine in der Milchwirtschaft. (Hildesheim, 
Germany) Molkerei-Zeitung, 1927, pp. VI + 223, figs. 129).— 
This is a handbook of information relating to the construc- 
tion, operation and maintenance of dairy refrigerating ma- 
chinery from the German viewpoint. — 


Power for Cultivation and Haulage on the Farm (Roth- 
amsted Experiment Station, Harpenden, England), Rotham- 
sted Conferences, No. 6 (1928).—This is a number of the 
Rothamsted Conferences containing special papers on ‘Horse 
and Mechanical Power in Farm Operations,’’ by B. A. Keen; 
(pp. 7-15); ‘‘The Design of a General-Purpose Tractor,’’ by 
H. G. Burford (pp. 15-19); “‘The Care of the Tractor on the 
Farm,” by G. W. Watson (pp. 19-27); ‘Practical Experience 
of Power on the Farm,” by E. Porter (pp. 27-34); ‘‘Rotary 
Tillage,”’ by R. D. Mozer (pp. 34-36); and ‘Electric Plough- 
ing and Transport,’’ by R. B. Mathews (pp. 39-44). 


Traction Dynamometer for Ploughing (Engineering [London], 
125 (1928), No. 3251, pp. 538, 539, figs. 12).—A traction dyna- 
mometer, which was developed at the Rothamsted Experimental 
Station, for obtaining a continuous record of the drawbar pull 
exerted by a tractor drawing a plow is described and illus- 
trated. 


The Plough, B. A. Keen (Science Program [London], 22 
(1928), No. 88, pp. 641-650, figs. 4).—In a contribution from the 
Rothamsted Experimental Station the historical development of 
the plow is traced. 


Report of the Committee on Fertilizer Distributing Machin- 
ery of the American Society of Agronomy (Journal American 
Society of Agronomy (Geneva, N. Y.) 20 (1928), No. 3, pp. 
302-304).—This report outlines the basis j'or a study, the purpose 
of which is to lay down specifications for fertilizer distributing 
machinery. 


Electric Dairy Cold Storage, W. T. Ackerman (New Hamp- 
shire Station (Durham) Bulletin 283 (1928), pp. 35, figs. 14).— 
The results of studies made of electric dairy cold storage on 
three retail dairy farms in New Hampshire are reported. The 
storage rooms varied in size from 170 to 206.7 cu. ft., and 
were operated under a variety of conditions with similar 
equipment of the dryroom type. 

The cash expense for operating refrigeration was in general 
less for ice, but in one case was in favor of the electric 
method. The total operating cost for the year, including 
labor, interest, and depreciation, averagzd $118.33 for the elec- 
tric method and $236.56 for the ice method. The storage 
rooms were designed to carry an average load of 300 at. of 
bottled milk per day, but up to 420 qt, were stored satisfac- 
torily and under extreme temperature conditions. The aver- 
age total cost per cubic foot of total contents was $1.18 for 
the ice method and $0.62 for the electric method. 


Electric Cooking [trans. title], F. Marti (Schweiz Elecktro- 
technischer Verein Bulletin, Zurich, 19 (1928), No. 1, pp. 1-30, 
figs. 18; abs. in Sci. Abs., Sect. B—Elect. Engin., 31 (1928), 
No. 364, p. 204).—Data are first presented on electric cooking 
from the standpoint of the load factor on the central station. 
Load diagrams show that a heavy peak occurs between 11 
and 12 a.m., with smaller peaks of about one-quarter of the 
magnitude between 6 and 7 a.m. and 5:30 and 8 p.m. A load 
diagram for a household of six persons having 5.5 kw. of 
apparatus shows a daily consumption of about 1 kw-hr. per 
day per person. Detailed figures for Norway and Sweden are 
given, showing that in many towns from 40 to 70 per cent 
of the houses are equipped for electric cooking, the average 
consumption varying from 1.25 kw-hr. for households of five to 
0.75 kw-hr. for households of 12, per person per day. Switzer- 
land has about 20 per cent of its total houses electrically 
equipped, each consuming an average of 5.5 kw-hr. per day. 

Several Swedish makes of electric cookers are described and 
illustrated, including a special type in which a hot water 
accumulator is included which reduces the current peaks. 


A comparison of prices shows that electric cooking appara- 
tus is from three to four times as expensive as gas cooking 
apparatus, and that the cost of electricity is about three times 
that of gas for an equivalent number of calories, although 
in the former there is very little heat wasted. 


The Use of Electricity on Kansas Farms, H. S. Hinrichs 
(Kansas Engineering Experiment Station (Manhattan) Bulletin 
21 (1928), pp. 63, figs. 28).—The results of a large number 


of studies of the use of electricity for different purposes on 
Kansas farms are summarized. 4 

It was found that the skill of the operator is an important 
factor in determining the amount of energy used for cooking 
with electricity. The cost of cooking with electricity under 
the most efficient management will be below or equivalent to 
the cost of cooking with coal, based upon an electric energy 
charge of 4 cents per kw-hr., and with coal costing $10 per 
ton. It was found that from 25 to 45 per cent of the energy 
used by electric ranges under average conditions is for the 
heating of water if no other water heating devices are used, 
and the tendency is to use more hot water in the home 
when electric water heaters are used than when the water is 
heated on the top of a range. The energy required for heat- 
ing water with electricity for household, bath, and laundry 
purposes in a family of four was found to vary from 200 to 
225 kw-hr. per mo. 

The results indicated that an electric refrigerator under 
most conditions can be operated at a lower cost than ice 
refrigerators if the cost of the delivery of ice is considered. 


Economical electric refrigeration depends primarly upon a well 
insulated box. 


The average amount of energy used for washing clothes 
with electricity was found to be 2.4 kw.hr. per farm per mo. 
or 1.71 kw-hr. per 100 Ib. of clothes washed. The use of elec- 
tric hand irons required 1.27 kw-hr. of energy per person per 
mo. Depending upon the skill of the operator, an electric 
ironing machine was found to save from one-third to one-half 
the time required for ironing with electric hand irons, and the 
amount of energy used was one-third more. 

The average cost of operating vacuum cleaners was less 
than 3 cents per month for an 8-room house at an energy 
rate of 10 cents per kw-hr. Data on the amount of energy 
required for a large amount of other minor equipment are 
also given. 

It was found that a satisfactory barn light fixture include 
porcelain enameled steel reflectors, threaded to the socket for 
rigidity and easy removal for cleaning. The most satisfactory 
location for barn light fixtures is near the ceiling, preferably 
between ceiling joists. The spacing betwéen barn light fixtures 
equipped with shallow bowl type reflectors should be twice 
the distance from the fixture to the light plane. The spacing- 
between barn light fixtures equipped with dome type reflectors 
= be 1.5 times the distance from the fixtures to the light 
plane. 

It was found entirely practicable to fill silos with electric 
motors of from 5 to 10 hp., and the amount of energy used 
for filling silos with cane, kafir, or corn forage varied from 
1 to 3.36 kw-hr. per ton. The amount of energy required for 
grinding forage with a grinder of the cutter and recutter type 
varied from 8.64 to 36.6 kw-hr. per ton of dry feed ground. 
The use of a small electric motor to operate a fanning mill 
was found to eliminate 1 man from this operation. 


Based upon electric energy at 4 cents per kw-hr. kerosene 
at 12 cents per gal., and labor of attendance at 25 cents per 
hour, the cost of operating electric incubators was found to 
be less than that for the oil heated machines. The cost of 
brooding chicks with electricity also compares favorably with 
the cost of using other sources of heat if the electrical energy 
can be secured at from 2.5 to 3 cents per kw-hr. 


Plowing with Electricity in Italy, (Elect. West (San Francis- 
co, Cal.) 60 (1928), No. 4, pp. 206, 207, figs. 3).—A brief report 
is given of work in Italy with electric plowing using stationary 
engines and cable outfits. It is pointed out that with electric 
costs comparable to those in California, land is plowed, sowed, 
and harrowed in Italy cheaper with electricity than in the 
Western States with tractors. 3 


Combined Light and Suction-Fan Trap for Insects, W. B. 
Herms and R. W. Burgess (Elect. (San Francisco, Cal.) 60 
(1928), No. 4, pp. 204, 205, figs. 5).—The results of experiments 
conducted at the California Experiment Station on the control 
of night-flying insect pests with a trap employing both an 
electric light and a small ventilating fan are reported. The 
results showed a marked decrease of gnats within the building 
tested as compared with those on either side of it. 


Electric Hay Hoists, H. L. Garver (Washington Station 
(Pullman) Popular Bulletin 139 (1928), pp. 16, figs. 8).—The 
results of a study of electric hay hoists are presented from 
which the conclusion is drawn that there are no serious prob- 
lems to be solved in appiying the electric motor to this type 
of farm work. Very frequently the hoist can be used for 
other purposes such as lifting machinery, sacks of grain or 
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feed, and the like. The actual cost of power per day for oper- 
ating the hoist is very small. 


Flow of Water in Drainage Ditches, C. E. Ramser (Engin. 
and Contract. (Chicago, Ill.), 67 (1928), No. 1, pp. 7-10, figs. 
20).—Studies conducted by the U.S.D.A. Bureau of Public Roads 
in cooperation with the University of Illinois on the flow of 
water in eleven drainage ditches and in one natural river chan- 
nel in central Illinois to determine the roughness coefficient 
“n’ in Kutter’s formula for use in the design of drainage 
channels, are reported. The observations were made for a 
wide variety of conditions consisting of channels recently 
dredged, recently cleared and badly choked with various kinds 
of growth. 


The results showed conclusively that the usefulness of a 
drainage channel is appreciably impaired by the growth of 
vegetation, particularly in prairie regions where the land is 
comparatively flat. If it were not for the growth of vegetation, 
it appears that a rather low value of ‘‘n’’ could be used in the 
design of drainage ditches in this section. Unless a more 
effective method of maintenance than annual clearing is em- 
ployed, it does not appear that a value of ‘‘n” less than 0.04 
is justified. Using this value, the capacity of the channel will 
fall below its designed capacity during the latter part of the 
growing season. It is considered obvious that much higher 
values of ‘‘n’’ would be required in design where clearing every 
two years or less often is the general practice. 


Does Tile Drainage Pay? A. G. McCall (Maryland Station 
(College Park) Bulletin 295 (1928), pp. 53-69, fig. 1). —Data 
are presented on the effect of drainage on the yields of different 
crops in Maryland and on the average value of the crops of 
the rotation. They indicate that the yields of hay and tobacco 
have been increased decidedly by underdrainage, but that for 
wheat and corn the results are very irregular, with no sig- 
nificant increases for the drained over the undrained soils. Corn 
on check plats and on those receiving phosphorus alone and 
phosphorus-nitrate mixture showed the beneficial effect of tile 
drains, but no benefits were apparent on plats receiving com- 
plete fertilizer and manure treatments. The value of the in- 
crease due to tile drainage was considerably greater on limed 
than on unlimed soils. 


The results are taken to indicate that tile drainage on Leo- 
nardtown silt loam soil is a good investment even though the 
cost of installation of the drainage system is as much as $100 
per acre. It was found that excellent drainage may be secured 
in these soils by spacing the lines of tile 80 ft. apart. Depths 
of from 3 to 3.5 ft. were found to give the best results for 
ordinary conditions, and it was found necessary that the tile be 
laid on a true, straight grade. 


Methods of Exploring and Repairing Leaky Artesian Wells 
(U. S. Geographical Survey (Washington, D.C.) Water-Supply 
Paper 596-A (1927). pp. 11-++-32, pls. 5, figs. 5).—This publication 
includes a preface by O. E. Meinzer and contributions on 
“Methods of Exploring and Repairing Leaky Artesian Wells on 
the Island of Oahu, Hawali,’’ by J. McCombs (pp. 4-24); and 
on “The Au Deep-Well Current Meter and its Use in the Rose- 
well Artesian Basin, New Mexico,’’ by A. G. Fiedler (pp. 24-32). 


Notes on Practical Water Analysis, W. D. Collins (U. S. 
Geographical Survey (Washington, D.C.) Water-Supply Paper 
596-H (1928), pp. 11+235-261, pl. 1.)—Information is given on 
the technique found most practicable. 


Reaction and Distribution of Solids in an Imhoff Tank, W. 
Rudolfs (pp. 299, 300).—-The results of this study are very 
briefly discussed. 


Studies on Controlling Psychoda Alternata Say in Sprinkling 
Filters, D. H. Peterson (pp. 300-310).—The results of this study 
showed that no economical method for controlling P. alternats 
has yet been found, aside from flooding of the filter bed. Orth- 
odichlorobenzene mixed with an equal part of kerosene killed 
over 90 per cent of the larvae when a liter per square foot 
was applied. Flit as 75 cc. per square foot was equally satis- 
factory. Oils were always found to be better than emulsions. 
Paradichlorobenzene in crystalline form caused a high percen- 
tage of death if 50 gm. per square foot was applied. Carbon 
di-sulfide was lethal in an emulsion of 1 to 100. Chlorine in 
‘the amount supplied was never lethal to the larvae. A con- 
tinuous application of chlorine reduced the number of larvae, 
but not sufficiently to warrant the expense. 


Euglena in Relation to Combined Nitrogen, D. H. Peterson 
(pp. 310-314).—This experiment showed that colorless Euglena 
in a nutritive medium consumes rather than increases the 
amount of combined nitrogen. 


A Study of Factors Affecting the Efficiency and Design of 
Farm Septic Tanks, FE. W. Lehmann, R. C. Kelleher, and H. M. 
Buswell (Illinois Station (Urbana) Bulletin 304 (1928), pp. 299- 
389, figs. 25).—The results of these studies led to the conclusion 
that inasmuch as the flow of sewage per person for farm 
homes is subject to wide variation, the tank should be so de- 
signed as to make an average allowance for sewage flow of 
from 18 to 25 gal. per person per day, depending upon the size 
of the family. Ordinarily it is not practical to build a tank 
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smaller than that required for 7 people, and in a single-chamber 
tank a 72-hour retention period should be provided for. In a 
2-chamber tank a 72-hour retention period should be provided 
in the first chamber and an additional retention period of 35 


-hours in the second chamber, capacities being in the ratio of 2: 


1, or a total retention period of 108 hours. 


It was found that, when properly designed, the 2-chamber 
tank is more efficient than the 1-chamber tank, particularly if 
the former is provided with 50 per cent larger capacity. It 
was also found that the rate of sewage flow from farm homes 
varies considerably for different hours of the day, and that 
the monthly variations in sewage flow depend to a large ex- 
tent upon the monthly variations in water consumption. 


Ground Water in the Ordovician Rocks near Woodstock, Vir- 
ginia, G. M. Hall (U. S. Geological Survey (Washington, D. C.) 
Water-Supply Paper 596-C (1927), pp. II + 45-66, pls. 2, figs. 4). 
—A study of the ground waters in an agricultural country near 
Woodstock, Va., is reported. 


The conclusion is drawn that drilled wells are preferable 
to dug wells in this vicinity because they are more sanitary 
and less liable to go dry. In the shale area drilled wells less 
than 200 ft. deep will generally yield supplies of hard water 
sufficient in quantity for farm use, but large supplies can 
rarely be obtained. The yield of wells in the limestone area 
is variable and depends on the size and number of water bear- 
ing crevices encountered. It is congluded that in general it is 
not advisable to drill deeper than about 300 ft. in either shale 
or limestone. If a drill hole is still dry at this depth it should 
be abandoned and a new location should be sought. 


Forest and Stream Flow Experiment at Wagon Wheel Gap, 
Colo., C. G. Bates and A. J. Henry (U. S. Missouri Weather 
Review (Washington, D. C.) Supplement 30 (1928), pp. IV + 


79, pls. 2, figs. 42).—This is the final report of the second phase 
of this experiment. 


The data indicate that the ability of any vegetative cover 
to assist absorption, thereby reducing surface run-off and ero- 
sion under nearly all conditions, and the ability of a forest 
cover to retard snow melting can not be seriously questioned. 
On the other hand, a locality having soil or climatic conditions 
which are not conducive of extremes of run-off does not need 
a protecting influence in the same degree as a region of water- 
shed whose streams are not permanent and whose freshets may 
be strong and destructive. From the evidence presented it is 
estimated that in a locality where the normal ratio of high 
to low stages is more than 25 to 1 with a moderate protective 
cover, the probabilities are strong that the low stages would be 
made still lower by removing that protection. 


Strip Border Irrigation Experiments [and Lysimeter Investi- 
gations Conducted at the Umatilla Field Station, 1928, 1924, and 
1925] H. K. Dean (U. S. Department of Agriculture (Washing- 
ton, D. C.) Department of Circulation 422 (1927), pp. 12-15).— 
The results of strip border irrigation experiments with alfalfa 
conducted over a 3-year period are briefly reported, which in- 
dicate in general that with heads of 3 or more sec.-ft. of water 
on land not having excessive slopes borders from 30 to 40 ft. 
wide and from 150 to 200 ft. long are the best sizes for sandy 
soils. It has been found that if water were expensive or scarce 
yields below 0.75 ton per acre-ft. would not be profitable. 


Data from lysimeter investigations of the moisture relations 
of wandy soils and the effects of crops thereon are also sum- 
marized. The higher rate of percolation was from a lysimeter 
without crop. The soy bean crop did not use as much water 
as the alfalfa crop on the same soil type. Percolation was 
reduced where manure was applied. The percolation was lower 
from fine sand than from medium sand and that from coarse 
sand was higher than from any soils growing alfalfa. 


Irrigation [trans. title], P. Hirth (Tropenpfianzer, Beiheft, 
25 (1928), No. 1, pp. [4] + 156, pl. 1)—This monograph presents 
a description of irrigation methods and systems in different parts 
of the world, and gives the basis for a geography of irrigation. 
It contains a list of 244 references to work bearing on the sub- 
ject from different parts of the world. : 


Irrigation of Orchards by Contour Furrows, M. R. Huberty 
and J. B. Brown (California Agricultural College (Davis) 


Extension Circular 16 (1928), pp. 16, figs. 14).—Practical infor- 
mation on the subject is presented. 


Seeding New Tanks, W. Rudolfs (pp. 284-294).—Experiments 
on seeding of fresh sewage solids with horse and cow manure 
and muck in comparison with ripe Imhoff sludge showed that 
neither manure nor muck is as effective for seeding as ripe 
sludge. If sludge from a polluted stream is available for seeding 
it is to be favored, the second choice would be horse manure 
without straw, and the last cow manure. Either of these 
substances is better than nothing. Seeding with horse manure 
and additions of lime were found to be beneficial but inferior to 
seeding with ripe sludge. Additions of lime to fresh solids wher 
ripe sludge is present for seeding keeps floating solids down. 


Preliminary Results on Relation Between Total Acidity, Car- 
bon Dioxide in Solution, Organic Acids, and Colloidal Materials 
in the Course of Fresh Solids Digestion, W. Rudolfs (pp. 295- 
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299).—In this study it was found that the accumfulation of 
organic acids did not begin until 3 days after fresh solids were 
collected, indicating that they decomposed as rapidly as pro- 
duced. . After.3 days. they accumulated rapidly, and in from 


10. to. 20 days about half of the total acidity could be accredited - 


to.organic acids. After 20 days they decreased rapidly until 
after. 30 days only traces were left, indicating that the rate of 
destruction was greater than the rate of production. The more 
organic acids accumulated the larger was the duration of 
digestion. Acid colloidal material in suspension increased rapidly 
during the decline of accumulated organic acids, and soon these 
were’ decomposing as rapidly as produced. Alkaline colloidal 
matertal appeared in suspension. The decomposition of nitro- 
genous substances’ seemed most rapid after the organic acids 
hag disappeared. 


‘Notes on Achorutes Viaticus in Sprinkling Filters, D. H. 
Peterson. (pp. 294, 295).—A study of this organism in sprinkling 
filters is briefly reported. 


Annual Report of the Department of Sewage Btencos’, Ww. 
Rudolfs et al. (New Jersey Station (New Brunswick), Report 
1927, pp. 263-315, figs. 15).—This report includes several papers 
noted below. 


. Behavior of Two Separate Sludge Digestion Tanks, W. 
Rudolfs and P. J. A. Zeller (pp. 264-272).—Tests of two 16-sided 
separate sludge digestion tanks which were seeded and re- 
ceived fresh solids and partly decomposed material over a 
period of 7.5 months are reported indicating their behavior. 


_- Studies on the Decomposition of Cellulose, H. Heukelekian 
(pp. 272-284).—Studies of the fate- of cellulose and cellulosic 
materials in sludge digestion showed that native cellulose of 
fresh solids as well as cellulose added to ripe sludge in the form 
of.filtter paper decomposes rapidly, taking place in the early part 
of. the. digestion and giving rise to acidity, which retards the 
general course of the digestion. Cellulose decomposition takes 
place under acid conditions, but the addition of lime acceler- 
ates it. The decomposition is accompanied by the production 
of. gas, the. yolume of which is smaller than that produced in 
the.. decompesition of an equal amount of mixed organic matter 
in. fresh. solids... There is a lag period of 5 or 6 days before 
the. decomposition of cellulose starts. 


“The rapidity of decomposition of cellulosic substances, such 
as toilet paper, is correlated with their cellulose content, but 
the poorer grades of toilet paper and newspaper with low 
cellulose ‘content were found to decompose slower than the 
better grades. The cellulose content of the solids collected 
from the inlet end of an Imhoff tanks was higher than that 
from the outlet end. The material from the outlet end had a 
shorter period of acid digestion, lower acidity, and a higher 
alkalinity, and a higher ash increase than the materal from 
the inlet end. 


[Agricultural Engineering Studies at the North Dakota Sta- 
tion], R. C. Miller (North Dakota Station (Fargo) Bulletin 217 
(1928), pp. 63-75, figs. 14).—Progress results of various agri- 
cultural, engineering studies are reported. 


-In-experiments with rammed earth in which tests were made 
of-rammers, forms, and thickness of layers, it was found that 
wedge-shaped rammers gave the most uniform wall. The flat 
rammier tended to harden the top crust and leave the lower 
part of the layer of much looser consistency. Placing only thin 
layers; from: one to two inches thick, in the form at one time 
gave-a: much-more~ uniform wall than where thicker layers 
were used. - The addition of. sand up to 25 per cent greatly re- 
duced the checking of blocks when drying. About 12 per cent 
of moisture in the soil seemed to form a good consistency for 
packing. 


In trench silo investigations the results indicated that whole 
bundle corn can be stored successfully in trench silos. Silage 
was preserved satisfactorily through a summer season. It was 
found that in a drought year a trench silo large enough to 
hold several year’s feed supply was successful in providing 
silage when no other feed was available. 


“In horse pulling investigations shod horses in several cases 
pulled 200 pounds more than when barefooted. Too tight 
collars was found to be common fault in. fitting harness. 


‘Detailed data are also given on portable cots for hogs, rough- 
age -roll-in, bee housing, grain cleaning tests, and the use of 
combine harvester-threshers. 


{Agricultural Engineering Studies at the Indiana Station] 
(Inliana Station (La Fayette) Report 1927, pp. 15, 16, 18, 19, 20, 
43, figs. 2).—The progress results of agricultural engineering 
studies at the station are reported. 


In experiments on the use of electricity in agriculture it has 
geen found that a considerable saving in time is effected by 
grinding feed at home, and that the power cost is usually from 
one-third to one-half that of the cost for custom grinding. Rec- 
ords obtained on shallow well water systems showed that the 
consumption of water in homes without modern bathroom 
conveniences is very low, being in one case less than 5 gallons 
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per person per day. The power required for pumping averages 
1.75 kw-hr. per 1,000 gallons. The time spent in milking was 
reduced approximately one-half by the use of the milking 
machine. Electric illumination increased winter egg production 
as indicated in the results obtained on two farms. 


In experiments with electrical equipment for the farm home, 
an average power consumption of 50 kw-hr. per month was 
indicated for refrigerators when the machines were not operated 
from November 1 to April 1. Electric washing machines used 
from 2 to 4 kw-hr. per month for the family washing. Electric 
ironers reduced the time spent in ironing fro 30 to 50 per cent. 
Results being secured in these studies indicate that there are 
sufficient economical uses for electricity on the farm and in 
the farm home to warrant the utility companies in extending 
their lines into rural districts. 


Studies of artificial heat and insulation in the control of 
humidity, temperature, and air movement in poultry houses 
as they relate to egg production showed that there was little 
difference in the egg production in pens variously arranged. 
Where the temperature was above 40 degrees F. the pen main- 
tained a lower relative humidity and a much drier litter than 
the other pens and required cleaning only about half as often. 


Detailed data are also given on the icing of underground 
apple storages in the fall, no conclusions being drawn. 


In soil erosion experiments only a slight erosion took place 
in the flow line of a Mangum terrace having a 0.7 per cent 
grade. Clover withstood the winter best on this field. 


In experiments with the vertical rotary tiller fitted to a plow, 
it was found that speed and position of the tiller and the shape 
of the cutter blades are the factors in the effective covering of 
cornstalks. 

In stock and grain drying experiments the need for better 
heat control and stack building was indicated, but the records 
show that a fine quality of alfalfa hay can be dried artifically 
for a fuel expenditure of about 65 cents per ton. 


In the study of fuels for cooking purposes a survey of 1,400 
rural homes in Indiana indicated that during the winter months 
one-third of the rural homes use coal entirely and another third 
use coal with other fuels. More than 50 per cent of the homes 
use wood for cooking in winter, and about half of these use 
wood alone and about half supplement it with other fuels. In 
hot weather almost half of the homes use kerosene as the only 
fuel for cooking. Gasoline was reported in use during the 
summer either as the principal fuels or as supplementary fuel in 
one-tenth of the homes. 


Chlorinated Copperas—a New Coagulant, L. L. Hedgepeth 
and N. C. and W. C. Olsen (Journal of American Waterworks 
Association (Baltimore), 20 (1928), No. 4, pp. 467-472).—Experi- 
ments are reported which show that ferrous sulfate and lime 
were not satisfactory coagulants unless the ferrous sulfate was 
oxidized to the ferric state. Prechlorination with reasonable 
doses did not improve the coagulation of highly colored water 
when applied in the mixing chamber, and reduced the tendency 
of the sludge in the coagulation basins to ferment. Copperas, 
completely oxidized with chlorine in the ratio of 1 part of 
chlorine to 7.8 parts of copperas, produced a coagulant superior 
to alum in color removal qualities and more economical be- 
cause of its higher efficiency. A combination of chlorinated 
copperas, alum and lime or sodium aluminate produced an 
attractive and economical filtered water. 


... [Agricultural Engineering Studies at the Idaho Station] 
(Idaho Station (Moscow) Bulletin 160 (1928), pp. 14, 15).— 
Studies on the rate of infiltration of water in Palouse silt loam 
soil conducted in tanks showed that the rate of infiltration 
decreases with the volume weight of the soil tanks of different 
sizes filled to the same volume weight settled at different rates 
and the amount of settlement varied directly with the diameter 
of the cans. 


Some data on the use of electricity in agriculture are pre- 
sented. 


Household Refrigeration: A partial list of references, com- 
piled by S. C. Clark, M. B. Porter, and L. W. Reynolds (U.S. 
Department of Agriculture, Bureau of Home Economics, Home 
Economic Bibliography 5 (1928), pp. 24.—This is a partial list 
of references on household refrigeration restricted to articles 
and publications in English, nearly all of which were published 
in this country. 


Book Review 


“Combine Year Book’? has just been issued by the Clarke 
Publishing Co., Madison, Wis., and contains a number of arti- 
cles covering the history and development of the combine, its 
use in various parts of the country, from Canada to Texas, and 
from California to Ohio. A number of agricultural engineers 
have contributed to this year book, including E. A. Hardy, I 
D. Mayer, A. J. Schwantes, Dan Scoates, E. A. Silver, A. P. 
Yerkes, F. A. Lyman, F. C. Fenton, C. E. Sauve, F. W. Duffee, 


Py J. Stirniman, A. L. Young, R. C. Miller, and J. Fletcher 
Oss. 
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Who’s Who in Agricultural Engineering 


Cc. A. Bacon 


R. L. Patty 


E. A. Hardy Elwood Mead 


mii LL 


C. A. Bacon 


Charles Allen Bacon (Mem. A.S.A.E.) is manager of the 
research and education department of the Oliver Chilled 
Plow Works. Born and raised in Iowa, he attended Knox 
College, Galesburg, Illinois, receiving his bachelor’s degree 
in 1902. Then followed two years of special research in 
physics and chemistry, three years with the Standard Oil 
Company of Indiana and eight years with the Internationa] 
Harvester Company. In 1915 he connected with the Oliver 
company and since 1918 has been giving most of his atten- 
tion to the research work of the organization. His re- 
search covers plow metals, bottoms, hitches, draft, scour- 
ing, organic matter and other soil factors which influence 
tillage, and corn borer control. In the educational end of his 
work he has given many illustrated lectures, particularly 
before agricultural college groups. He collaborated with 
Purdue University in making a motion picture film entitled, 
“A Story of Corn,” which has had wide circulation. The 
“Oliver Plow Book” and numerous short articles on soils 
and plows are among his writings. His long and careful 
research is reflected in his article “Some Physical Aspects 
of Organic Matter,” which appears on page 83 of this issue. 


R. L. Patty 


Ralph L. Patty (Mem. A.S.A.E.) is chairman of the de- 
partment of agricultural engineering at South Dakota State 
College. He graduated from the Iowa State Teachers Col- 
lege in 1907 and spent several years in high school teaching. 
Then he studied agricultural engineering at Iowa State 
College and received his bachelor’s degree in 1916. For 
two years he was in drainage engineering work in Minne- 
sota. Returning to South Dakota, he was agricultural engi- 
neer in the extension service of the state college for eight 
years. More than one hundred tile drainage systems in 
the state, completely and properly installed for demonstra- 
tion purposes, testify to the energy and effectiveness of his 
work. When a professional agricultural engineering course 
was initiated at that institution four years ago he was 
made head of the department. Mr. Patty is author of a 
number of extension circulars and is agricultural engineer- 
ing editor of “Dakota Farmer.” During the past four years 
he has given special attention to building up his depart- 
ment and developing its courses. In the Society he has 
Served on several technical committees of the Structures 
and Land Reclamation Divisions. 


E. A. Hardy 


Evan Alan Hardy (Mem. A.S.A.E.) is professor and 
head of the department of agricultural engineering at the 
University of Saskatchewan, Canada. A native of Iowa, 
he not only received his early agricultural engineering 
training at Iowa State College but returned there for 
graduate study and higher degrees. He received his bach- 
elor’s degree in agricultural engineering from Iowa State 
College in 1917, a bachelor’s degree in agriculture from the 
University of Saskatchewan in 1918, a professional degree 
in mechanical engineering from Iowa State College in 1922, 
and a master’s degree from the same institution in 1923. 
His connection with the Canadian university and also with 
this Society was established immediately following his 
graduation in 1917. Since that time he has risen from the 
the rank of instructor to his present position; emphasized 
and built up the service work of his department; conduct- 
ed and directed research work, particularly along the lines 
of engine lubrication, tillage machinery in weed control, 
and combine harvesting of grain; and written various agri- 
cultural engineering bulletins and farm paper articles. 
Progress reports of his research on combine harvesting 
have been published by the Society. 


Dr. Elwood Mead 


Dr. Elwood Mead (Hon. Mem. A.S.A.E.) is commissioner 
of reclamation in the U. S. Department of the Interior. 
He received his bachelor’s degree at Purdue University in 
1882, was granted the professional degree of civil engineer 
by Iowa State College in 1883, and received his master’s 
degree at Purdue University in 1884. While in college he 
made many drainage surveys and from 1880 to 1882 was 
also county surveyor of Switzerland County, Indiana. After 
graduation he held a variety of government and state 
engineering and teaching positions which led to his appoint- 
ment in 1899 as head of U.S.D.A. irrigation and drainage 
investigations. In 1900 he was also the made professor of 
irrigation institutions and practices of the University of 
California. Purdue University granted him the honorary 
degree, “doctor of engineering” in 1904. From 1907 to 1915 
he was in reclamation work in Australia. He returned 
to the United States to become chairman of the Cost Re- 
view Board, U. S. Reclamation Service, and professor of 
rural institutions at the University of California. In 1924 
he was picked as the logical man to head the U. S. Bureau 
of Reclamation. The University of Michigan granted him 
an honorory degree, doctor of laws, in 1926. 
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RAYMOND OLNEY, Editor 


Strenghten Research 


NY plan for the future activities of the American So- 
ciety of Agricultural Engineers, a purely technical 
body, should include ample provision for the sub- 
stantial and constant development of research as a feature 
of primary and basic importance in the adequacy of the 
service rendered a rapidly advancing agriculture. 
Considerable of a background has already been provided 
by different research agencies upon which to build general 
research programs in agricultural engineering, and much 
work has been done which has varied widely in quality 
and in utility to agriculture. In one line, however, that 
of mechanical farm equipment, this background of general 
information has been considerably amplified and refined 
by an impressive clarification and definition of the field 
of research involved. The way has been opened thereby 
to sound and very specific research undertakings along 
some of the important lines indicated. This field of re- 
search is therefore ready for action and, everything con- 


sidered, it seems of primary importance at this time to. 


inaugurate fundamental inquiries into such of the prob- 
‘lems of mechanical farm equipment as are of greatest con- 
cern in the economy of both local and regional agricultural 
production. 

The building up of research in agricultural engineering 
to keep pace with a rapidly developing agricultural indus- 
try, therefore, seems to call at this time for (1) the clari- 
fication and definition of the fields of research in the 
different branches of the subject such as structures, land 
reclamation, rural electrification and the like, along lines 
similar to those followed in the analysis of the research 
field in mechanical farm equipment, and (2) the inaugura- 
tion, as facilities and personnel permit, of actual research 
studies of the more important problems indicated which 
will effectively coordinate engineering technique with the 
agricultural sciences concerned. 


The surveying, clarifying and defining of the fields of 
research should, it appears, be done in each case under 
the direction of an advisory council similar to the one 
which functioned so impressively in the survey of re- 
search in mechanical farm equipment. It seems likely 
that the American Society of Agricultural Engineers, the 
U. S. Department of Agriculture, the state agricultural 
experiment stations, and all commercial agencies con- 
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cerned should take part in this feature of the work. 

The actual inauguration of work in research institu- 
tions is a more complicated undertaking as it involves 
such matters as organization, financing, cooperation and 
the establishment of proper contacts. Quality in the work 
is a requisite which must also be considered. The me- 
chanical equipment field, for example, which is now ready 
for research attack, is of concern to at least three agen- 
cies, namely, (1) the farmer, who is the ultimate pur- 
chaser of mechanical equipment and with whom economic 
problems of agricultural production arise; (2) the state 
agricultural experiment stations and the U. S. Depart- 
ment of Agriculture which constitute the public system of 
cooperative research in agriculture, which as such recog- 
nizes the farmers’ problems, identifies their requirements 
and lays down the principles and specifications governing 
their satisfactory solution; and (3) the manufacturers of 
equipment and materials who translate these principles and 
specifications into terms of efficient and economical equip- 
ment. Therefore, there should be an effective contact 
between the public research system and the manufacturers 
of equipment through the experimental and development 
organizations of the latter. 2 

This should place the responsibility for the final devel- 
opment of the equipment jointly on the manufacturers and 
the public research agencies, relieve the research agencies 
of the necessity of merely testing equipment put out by 
manufacturers, and should make it possible for both the 
manufacturers and farmers to avail themselves either di- 
rectly or indirectly of the expert knowledge and assistance 
which the public research agencies are able to render in 
developing the equipment. It seems, therefore, that the 
A.S.A.E. should endeavor to bring about sound working 
contacts between the experimental departments of equip- 
ment manufacturing companies and the agricultural experi- 
ment stations and the U. S. Department of Agriculture in 
the prosecution of important specific equipment studies. 
In addition it seems likely that the Society can assist 
considerably in insuring quality in the work through the 
functioning of its Research Committee as a consulting and 
advisory agency. The same matter must also likely be 
dealt with in the other fields of research as they become 
more clearly defined and as work in them is undertaken, 
so that plans for dealing with them should be of ample 
and of expanding proportions. 

In the actual conduct of research work in agricultural 
engineering, particularly in the field of mechanical equip- 
ment, which is now ready for study, an adequate personnel 
from the standpoints of both numbers and training is of 
primary importance. A first-hand study of work at a large 
proportion of the agricultural experiment stations, for 
example, indicates that adequate efficient personnel is the 
limiting factor in agricultural research at this time, and 
this applies particularly to agricultural engineering. The 
records show that the number of men available for agri- 
cultural engineering research, who have received advanced 
training for this purpose, is relatively small. At this time 
research institutions, both public and commercial, are bid- 
ding against each other for the services of the better 
trained men, so that, in the aggregate, the situation is 
acute. It seems likely that the Society through its College 
Division, its Research Committee, and its commercial con- 
tacts can most profitably look into this situation and take 
such steps as appear necessary to bring about the more 
rapid development and the more general use by agricul- 
tural engineers of advanced training facilities with an ade- 
quately trained personnel for research in the different 
branches of agricultural engineering as the ultimate ob- 
jective. 

It is recommended, therefore, that the American So- 
ciety of Agricultural Engineers include in its plan for 
future activities the taking of definite steps which will 
expediate and facilitate these matters. 


R. W. TRULLINGER. 
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A. S. A. E. and Related Activities 
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Annual Meeting Plans 

HE Meetings Committee of the American Society of 

Agricultural Engineers has announced general arrange- 

ments for the twenty-third annual meeting of the 
Society to be held at the Baker Hotel, Dallas, Texas, June 
24 to 27, inclusive. These plans are subject to still further 
changes, but on the whole the following outline indicates 
what the general arrangement will be: 


p First Day — Monday, June 24 
FORENOON—9:30 to 12:00 
College Division Session 
(a) Resident workers 
(b) Extension workers 
AFTERNOON—2:00 to 4:00 
College Division Session 
(a) Resident workers 
(b) Research workers 
(c) Extension workers 
EVENING—8:00 
Council Meeting 


NOTE: Separate, simultaneous sessions for the three 
groups, resident, research and extension workers have not 
been definitely decided upon, except that the extension 
men are certain to have a separate meeting of their own. 
If separate sessions are held during the daytime, it is 
planned to hold a joint session of all three groups during 
the evening of the same day. 


Second Day — Tuesday, June 25 
FORENOON—$9:30 to 12:00 
General Session 
AFTERNOON—2:00 to 4:00 
General Session 
EVENING—8:00 to 9:00 
Annual Business Meeting 


Third Day — Wednesday, June 26 
FORENOON—9:30 to 12:00 
General Session 
AFTERNOON—2:00 to 4:00 
General Session 
EVENING—7:00 
Annual Banquet 


Fourth Day — Thursday, June 27 
FORENOON—8:00 to 12:00 

Field Demonstrations and Inspection Trips 
AFTERNOON—2:00 to 5:00 

Technical Division Sessions 

(a) Power and Machinery Division 

(b) Rural Electric Division 

(c) Structures Division 

(d) Land Reclamation Division 
EVENING—7:00 ; 

(a) Extension of Technical Division Sessions 

(b) Other Group Meetings and Conferences 

(c) Council Meeting : 

Inasmuch as all the technical divisions, except Land 
Reclamation, are holding technical meetings at Chicago 
each winter, it is intended that the division sessions at 
the annual meeting shall, for the most part, be confined 
(1) to the hearing of committee reports that call for 
action by the division, (2) formulating the program of 
activities of the division as a whole and of the group of 
Society committees sponsored by the division and (3) to 
discussing the technical program to be presented by the 
division at its winter meeting. 

If the half-day sessions scheduled for the technical 
divisions on the afternoon of the fourth day (June 27) of 
the meeting is not sufficient time for any division (and 


this applies especially to the Land Reclamation Division) 
it may continue its session on the evening of the same 
day, as provided in the foregoing outline of the general 
arrangement for the meeting; or it may arrange an addi- 
tional session to be held on Friday, June 28. Arrange- 
ments may be made also for the holding of other group 
meetings and conferences on that day. 


Two Sections Hold Joint Meeting 
EETING at Houston, Texas, in conjunction with the 
Association of Southern Agricultural Workers, the 
Southern and Southwest Sections, of the American 
Society of Agricultural Engineers, held their second joint 
meeting on the afternoon of February 5, 6, and 7. A suc- 
cessful meeting with unusual interest shown by those 
present, was reported. 

The program was carried out substantially as planned 
with the reception that several of the men scheduled were 
unable to be present. Their papers, however, were avail- 
able and were read at the meeting. 

Dan Scoates, professor of agricultural engineering, A. 
& M. College of Texas, presented his contribution, entitled 
“Cotton Picking Machinery,” in the form of motion pic- 
tures of some phases of his research work in that subject. 

Whether or not to continue holding joint meetings in 
conjunction with the annual meetings of the Association 
of Southern Agricultural Workers was the principal ques- 
tion considered at the business session. Considerable dis- 


cussion was aroused pro and con and the matter was 
tabled. 


Pacific Coast Section Meeting 

HAFFEY Junior College, Ontario, Calif., was the place 
C of meeting of the Pacific Coast Section of the Amer- 

ican Society of Agricultural Engineers, on January 11. 

At the morning session L. S. Wing, of the California 
Farm Bureau Federation, presented a paper on the “Stand- 
ard Purchase Agreement.” 

After luncheon a brief business session was held for 
the election of officers. E. J. Stirniman was elected chair- 
man; W. L. Paul, vice-chairman; Walter W. Weir, secre- 
tary-treasurer; and Thomas G. Bard, member of the execu- 
tive committee of the Section. 

Papers presented following the business meeting were 
as follows: 

“The Dehydration of Fruits and Nuts,” by A. W. Chris- 
tie, California Walnut Growers Association 

“The Design and Construction of Electrie Brooders,” 
by W. E. Lyon, Lyon Electric Mfg. Co., and A. R. Wood, 
Wood Brothers Co. 

“Brooder Practice and Operation,” by J. E. Dougherty, 
division of poultry husbandry, University of California 

“Description and Demonstration of Soil Sampling Ap- 
paratus,” by C. A. Taylor, U.S.D.A. Bureau of Public 
Roads. 

At a dinner meeting following the afternoon session, 
Ethelbert Favary, of the Moreland Motor Truck Company, 
spoke on “The Trend of Truck Transportation.” 


Reclamation Meeting Scheduled by Pacific 


Coast Section 

RIDAY, April 12, is the date on which the Pacific Coast 

Section of the American Society of Agricultural Engi- 

neers plans to hold its spring meeting, which will be 
devoted exclusively to reclamation. The meeting will be 
held at the Hotel Stockton, Stockton, California. 

Papers on recent reclamation activities in the Sacra- 
mento-San Joaquin delta, new designs in irrigation and 
drainage pumps, well drilling and well drilling specifica- 


tions and an inspection of the Sterling Pump Works, have 
been announced. 
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Power Emphasized in Rural Electric 


Short Course 


66 VITAL factor in modern agriculture is the greatest 
possible and most intelligent use of power in its 
various forms,” states the program for the Rural 
Electric Short Course held at the State College of Wash- 
ing Pullman, on March 4, 5 and 6. 

In furtherence of this belief sixty-four interested people, 
mostly service company representatives, took in all of the 
three days of concentrated education. 

Fields of application featured were the livestock, dairy 
and poultry industries, and the farm home. 

Among the equipment items given attention were feed 
grinders, portable and community motors, milking ma- 
chines, electric hot beds and propagating tables, incuba- 
tors and brooders, electric ranges and refrigerators. 


President E. O. Holland and Dean of Agriculture E. C. 
Johnson did the honors for the College. Addresses, papers, 
discussions, progress reports, luncheons, dinners, banquets, 
exhibits, demonstrations, and inspection trips were all in 
the program. An unusual feature was the public speak- 
ing contest for district agents of the service companies. 
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New A.S.A.E. Members 
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Fred W. von Allmen, mechanical engineer, McDougal 
& Friedman consulting engineers, Montreal, Canada. 


Machinery Co., Minneapolis, Minn. 

Harold S. Fielder, chief sales engineer, Cherry Burrell 
Corp., Berwyn, IIl. 

Charles E. Fleming, architect, Louden Machinery Co., 
Fairfield, Ia. 

’ Roy E. Hayman, in charge of rural electrification, Okla- 

homa Gas & Electric Co., Oklahoma City, Okla. 
Howard H. Weber, assistant engineer, Rome Wire Co., 
Rome, N. Y. 

Marlin S. Kelley, secretary-treasurer, Allen Tractor & 
Implement Co., Liberal, Kans. 


H. F. Kirkpatrick, rural service department, Idaho Pow- 
er Co., Blackfoot, Idaho. 


William T. McCaskey, director, rural service depart- 
ment, Middle West Utilities Co., Chicago, IIl. 


Martel P. McNeely, advertising agent and farmer, Edu- 
cational Advertising Agency, Joliet, Ill., and Sproule & 
McNeely Farms, Manhattan, Il. 


Geo. H. Nystrom, division sales manager, John Deere 
Plow Co., Kansas City, Mo. 

Orville J. Parks, implement engineer, Minneapolis Steel 
& Machinery Co., Minneapolis, Minn. 

Byron J. Showers, agriculturist, Romola, Inc., Phoenix, 
Ariz. 

N. P. Sokoloff, director, North Caucasian Regional Agri- 
cultural Experiment Station, U.S.S.R. 

David C. Sprague, instructor in dairy manufacturing, 
Iowa State College, Ames, Ia. 
€. G. Stahl, agricultural engineer, San Joaquin Light 
& Power Corp., Fresno, Calif. 

Carl G. Strandlund, implement designer, John Deere 
Plow Works, Moline, Ill. 

James R. Tavernetti, field agricultural engineer, Uni- 
versity of California, Davis, Calif. 

Clare M. White, instructor in agricultural engineering, 
Michigan State College, East Lansing, Mich. 


Charlies D. Wiman, president, Deere & Company, Mo- 
line, Ill. 
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Albert R. Alton, chief draftsman, Minneapolis Steel & 
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Transfer of Grade 
Robert M. Merrill, agricultural engineer, U. S. Depart- 
ment of Agriculture, Bureau of Public Roads, Toledo, Ohio. 
(Associate. Member to Member) 
E. R. Raney, agricultural engineer, J. C. Penney-Gwinn 
Corp., Green Cove Springs, Fla. (Associate Member to 
Member) 
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Applicants for Membership 


The following is a list of applicants for membership in the 
American Society of Agricultural Engineers received since the 
publication of the February issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send information relative 
to applicants for consideration of the Council prior to election. 


AOVVETOMETRETYCOASUUAL AUSTIN TO TAHA A 


L., N. Aginsky, chief agricultural engineer, Grain Trust 
of U.S.S.R., Moscow, U.S.S.R. 


G. G. Burlingame, president, Burlingame, Hutchins & 
King, Inc., New York, N. Y. 


R. R. Choate, agricultural engineer, Appalachian Elec- 
tric Power Co., Roanoke, Va. 


Douglas Dow, farm service advisor, The Detroit Edison 
Co., Detroit, Mich. 


Jesse M. Dowell, farm manager, Do-Well Agricultural 
Service, Champaign, III. 


Fred E. Gordon, manager, Antler Land Co., Wyola, 
Mont. 


Lawrence C. Moore, graduate assistant in agricultural 
engineering, Michigan State College, East Lansing, Mich. 


George B. Sherman, general manager, Ferguson-Sher- 
man, Inc., Evansville, Ind. 


A. B. Treyvas, assistant managing director, Machinery 
Experimental Station, Leningrad Agricultural Institute, 
Leningrad, U.S.S.R. 


Transfer of Grade 
Ching Po Sun, agricultural engineer, Kiangsu Farm 
Implements Manufactory, Soochow, China. (Junior to 
Associate Member) 


Cee eT TIMMS 


Employment Bulletin 


An employment service is conducted by the American Society 
of Agricultural Engineers for the special benefit of its members. 
Only Society members in good standing are privileged to insert 
notices in the ‘‘Men Available’ section of this bulletin, and to 
apply for positions advertised in the ‘‘Positions Open’’ section. 

on-members as well as members, seeking men to fill positions, 
for which members of the Society would be logical candidates, 
are privileged to insert notices in the ‘‘Positions Open’’ section 
and to be referred to persons listed in the ‘“‘Men Available’ 
section. Notices in both the ‘‘Men Available’ and ‘Positions 
Open’’ sections will be inserted for one month only and will 
thereafter be discontinued, unless additional insertions are re- 
quested. Copy for notices must be received at the headquarters of 
the Society not later than the 20th of the month preceding date 
of issue The form of notice should be such that the initial words 
indicate the classification. There is no charge for this service. 
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Men Available 


AGRICULTURAL ENGINEER desires position as manager or 
assistant of an agricultural enterprise where ability will be 
recognized. Have had experience in managing sugar estate 
in West Indies and have successfully handled labor. Agricul- 
tural college graduate, 37 years old and married, will go any- 
where. MA-158 ‘ 


RURAL CONTACT SPECIALIST, a young man with large ex- 
perience in rural community development and rural organiza- 
tion work and who thoroughly understands the farmers prob- 
lems, wishes a permanent connection with an electric power 
company in rural electrification work A graduate in agricul- 
ture now employed by a power company in rural development 
work as public relations man in a rural community. MA-160. 

AGRICULTURAL ENGINEER desires position as teacher in a 
Southern college. Have had four years’ experience teach’ng 
agricultural engineering and five years teaching vocational 
agriculture. While in vocational agriculture work have had 
outstanding experience in farm shop work and in erecting 
farm buildings in my community. Age 32. Married. MA-161. 
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